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The  total  budget  of  the  Southern  African  Reptile  Conser- 
vation Atlas  (SARCA)  was  almost  R3  million — significant 
sums  of  money  were  required  to  pay  staff  salaries,  running 
and  travel  expenses  (including  the  costs  of  field  trips,  train- 
ing workshops  and  conference  attendance).  Fortunately, 
there  are  individuals  and  organisations  who  appreciate  the 
need  to  monitor  and  conserve  biodiversity  in  its  entirety, 
including  under-appreciated  faunal  groups  such  as  reptiles. 
SARCA  was  fortunate  to  find  such  sponsors  and  the  project 
would  not  have  succeeded  without  their  input. 

• American  Museum  of  Natural  History 
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Animal  Demography  Unit, 
University  of  Cape  Town 

The  Animal  Demography  Unit  (ADU;  http://adu.org.za) 
believes  that  the  best  way  to  achieve  biodiversity  conser- 
vation is  through  enabling  conservation  decisions  to  be 
based  on  solid  quantitative  evidence.  We  achieve  this  in 
three  ways:  we  gather  enormous  volumes  of  data  through 
our  expanding  citizen  science  programmes;  we  lead  Africa 
in  the  emerging  discipline  of  statistical  ecology,  and  use  its 
approaches  to  understand  the  dynamics  of  animal  popula- 
tions; we  multiply  our  effectiveness  by  training  postgradu- 
ate students  to  apply  this  paradigm. 

The  ADU  is  based  in  the  Department  of  Biological  Sci- 
ences at  the  University  of  Cape  Town.  We  curate,  analyse 
and  disseminate  information  about  biodiversity.  Citizen 


scientists  are  our  eyes  and  ears  and  their  participation  in 
our  projects  is  key  to  our  success.  The  data  submitted  by 
citizen  scientists  is  analysed  in  such  a way  that  it  ulti- 
mately influences  conservation  policy.  The  Southern  Afri- 
can Reptile  Conservation  Assessment  (SARCA)  project  is 
the  ADU’s  most  recently  completed  atlas  project. 

Previous  ADU  projects  include  SABCA  (Southern  African 
Butterfly  Conservation  Assessment),  SAFAP  (Southern  Af- 
rican Frog  Atlas  Project)  and  SABAP1  (Southern  African 
Bird  Atlas  Project).  Ongoing  ADU  projects  include  SABAP2 
(Second  Southern  African  Bird  Atlas  Project),  SAFRING 
(South  African  Bird  Ringing),  CAR  (Coordinated  Avifau- 
nal  Roadcounts),  CWAC  (Coordinated  Waterbird  Counts), 
MammalMAP  (African  Mammal  Atlas  Project)  and  a series 
of  Virtual  Museums. 

Les  G.  Underhill 

Director,  Animal  Demography  Unit 
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SANBI 

Biodiversity  for  Life 


South  African  National 
Biodiversity  Institute 

The  South  African  National  Biodiversity  Institute  (SANBI; 
www.sanbi.org)  was  responsible  for  implementing  the 
Southern  African  Reptile  Conservation  Assessment  (SAR- 
CA)  project,  in  partnership  with  the  Animal  Demography 
Unit  (ADU).  SANBI  provided  core  funding  for  the  project. 
SANBI  has  a mandate  to  monitor  and  report  on  the  status 
of  South  Africa’s  species  from  the  Biodiversity  Act  (Act 
10  of  2004).  This  project  was  one  of  a host  of  projects 


on  atlasing  and  Red  Listing  of  South  Africa’s  species  that 
SANBI’s  Threatened  Species  Programme  co-ordinates. 
The  project  was  implemented  by  the  Animal  Demography 
Unit  and  benefitted  significantly  in  scientific  content  con- 
tributed by  local  and  international  herpetological  experts. 
The  data  generated  as  part  of  this  project  will  be  highly 
valuable  for  conservation  planning  and  biodiversity  moni- 
toring work  in  South  Africa. 

Domitilla  Raimondo 

Threatened  Species  Programme  Manager,  South  African 
National  Biodiversity  Institute 


environmental  affairs 

Department: 

Environmental  Affairs 

REPUBLIC  OF  SOUTH  AFRICA 


Department  of  Environmental 
Affairs 

The  vision  of  South  Africa’s  Department  of  Environmen- 
tal Affairs  (DEA)  is  to  have  a prosperous  and  equitable 
society  living  in  harmony  with  the  country’s  natural  re- 
sources. In  line  with  its  vision,  DEA’s  key  strategic  pri- 
orities aim  to  protect,  conserve  and  enhance  environ- 
mental assets,  natural  and  heritage  resources,  ensuring 
a sustainable  healthy  environment  and  contributing  to 
sustainable  economic  growth,  livelihoods  and  economic 
growth.  Furthermore,  DEA  strives  towards  a better  Africa 
and  a better  world  by  advancing  national  environmen- 


tal interests  through  a global  sustainable  development 
agenda. 

Effective  protection  of  species  is  only  possible  when  com- 
prehensive information  on  their  distribution  and  status 
and  on  the  threats  to  their  survival  is  readily  available.  The 
Atlas  and  Red  List  of  the  Reptiles  of  South  Africa,  Lesot- 
ho and  Swaziland  is  a major  source  of  such  information. 
Through  support  of  the  Southern  African  Reptile  Conser- 
vation Assessment  project,  DEA  confirms  its  commitment 
and  sustainable  use  of  South  Africa’s  biological  diversity. 

Fundisile  Mketeni 

Deputy  Director  General,  Biodiversity  and  Conservation 


NORWEGIAN  MINISTRY 
OF  FOREIGN  AFFAIRS 


Norwegian  Ministry  of  Foreign 
Affairs 

The  Norwegian  Ministry  of  Foreign  Affairs,  via  the  Depart- 
ment of  Environmental  Affairs,  provided  the  funding  for 
the  Southern  African  Reptile  Conservation  Assessment 
(SARCA)  project.  The  South  African  National  Biodiversi- 
ty Institute’s  work  on  threatened  species,  between  2006 
and  2011,  formed  part  of  a co-operation  between  Nor- 


way and  South  Africa  in  the  environmental  sector.  Work 
on  species  atlasing  and  assessment  was  the  main  com- 
ponent of  Norway’s  support  to  biodiversity  and  conserva- 
tion work  in  South  Africa.  This  investment  has  resulted  in 
excellent-quality  foundational  biodiversity  data,  which  is 
being  used  in  South  Africa  for  conservation  and  land-use 
planning.  Thus,  South  Africa  is  able  to  fulfill  its  commit- 
ments to  the  Convention  on  Biological  Diversity  (CBD)  to 
monitor  and  report  on  the  status  of  its  biodiversity.  The 
generous  funding  provided  to  the  SARCA  project  allowed  it 


X 


SURICATA  1 (2014) 


to  be  comprehensive  in  its  inclusion  of  all  possible  datasets 
from  natural  history  museums,  private  collections  and  field 
research.  This  means  that  this  conservation  assessment  is 
of  a very  high  standard  and  will  form  a solid  baseline  for 
future  monitoring  of  South  Africa’s  reptiles.  It  also  serves 
as  an  excellent  example  to  other  countries  that  are  signato- 


JRS 


JRS  Biodiversity  Foundation 

The  JRS  Biodiversity  Foundation  (www.jYsbiodiversity.org) 
provides  grants  to  enhance  knowledge  and  promote  un- 
derstanding of  biological  diversity  for  the  benefit  and 
sustainability  of  life  on  Earth.  Our  grant-making  focuses 
particularly  upon  projects  such  as  the  South  Africa  Rep- 


ries to  the  CBD  convention  and  want  to  fulfill  their  respon- 
sibilities for  monitoring  biodiversity.  Norway  was  proud  to 
be  able  to  facilitate  this  important  conservation  initiative. 

Tor  Gjerde 

Councillor,  Royal  Norwegian  Embassy 


Biodiversity 

Foundation 

tile  Conservation  Assessment,  which  improve  biodiversity 
data  and  knowledge  and  which  can  be  linked  to  conser- 
vation outcomes  and  to  building  capacity  for  biodiversity 
informatics  in  Africa. 


Don  S.  Doering 

Executive  Director,  JRS  Biodiversity  Foundation 
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Participating  institutions 

SARCA  was  supported  by  herpetologists  based  at  a 
number  of  institutions.  This  support  was  vital  to  the  suc- 
cess of  the  project.  These  institutions  made  a valuable 
indirect  financial  contribution  to  SARCA  by  allowing  their 
employees  to  spend  a significant  amount  of  time  on  the 
project.  A key  component  of  SARCA  was  the  collation  of 
all  available  reptile  distribution  data.  Sixteen  institutions 
generously  contributed  data  to  the  project. 

• American  Museum  of  Natural  History,  New  York 

• Animal  Demography  Unit,  University  of  Cape  Town, 
Cape  Town 

• Bayworld  (Port  Elizabeth  Museum),  Port  Elizabeth 

• California  Academy  of  Sciences,  San  Francisco 

• CapeNature,  Jonkershoek 

• Ditsong  National  Museum  of  Natural  History 
(formerly  Transvaal  Museum),  Pretoria 

• Durban  Natural  Science  Museum,  Durban 

• Ezemvelo  KwaZulu-Natal  Wildlife 

• Field  Museum  of  Natural  History,  Chicago 

• Gauteng  Department  of  Agriculture,  Conservation  and 
Environment 

• Iziko  South  African  Museum,  Cape  Town 

• John  Ellerman  Museum,  University  of  Stellenbosch, 
Stellenbosch 

• KwaZulu-Natal  Museum,  Pietermaritzburg 

• McGregor  Museum,  Kimberley 

• Museum  of  Comparative  Zoology,  Harvard  University, 
Cambridge 

• National  Museum,  Bloemfontein 

• National  University  of  Lesotho,  Roma 

• Nelson  Mandela  Metropolitan  University, 

Port  Elizabeth 

• South  African  National  Biodiversity  Institute  (SANBI) 

• South  African  National  Parks 

• University  of  Stellenbosch,  Stellenbosch 

• University  of  the  Orange  Free  State  (Qwa  Qwa 
campus),  Phuthaditjhaba 

• University  of  the  Western  Cape,  Cape  Town 

• University  of  the  Witwatersrand,  Johannesburg 

• Villanova  University,  Villanova 

Participating  organisations 

SARCA  also  benefited  through  the  support  of  several  other 
organisations  and  their  members. 

• Cape  Reptile  Club 

• Endangered  Wildlife  Trust 

• Herpetological  Association  of  Africa 

• SA  Reptiles 

• Transvaal  Herpetological  Association 

SteerCo 

SARCA  Steering  Committee  members  freely  gave  of  their 
time  to  advise  on  data  collection  strategies,  time  frames, 


finances  and  other  relevant  matters.  All  people  who  served 
on  the  committee  at  some  time  are  listed. 

Graham  Alexander,  Michael  Bates,  William  Branch,  Marius 
Burger  (ex  officio),  Marienne  de  Villiers  (ex  officio), 
Wendy  Foden,  Yolan  Friedmann,  James  Harrison  (ex  offi- 
cio), Sue  Kuyper  {ex  officio),  Rene  le  Roux,  Johan  Marais 
(Chairperson),  Kristal  Maze,  Frank  Mazibuko,  Le  Fras 
Mouton,  Solomon  Nkoana,  Krystal  Tolley,  Andrew  Turner, 
and  Les  Underhill. 


Virtual  Museum  panel 

Members  of  the  Virtual  Museum  panel  offered  up  their 
time  and  expertise  to  identify  almost  6 000  photographic 
records  of  reptiles. 

Graham  Alexander,  Michael  Bates,  Aaron  Bauer,  William 
Branch,  Marius  Burger,  Wulf  Haacke,  James  Harrison,  Jo- 
han Marais,  Bryan  Maritz,  Gavin  Masterson,  John  Measey, 
Le  Fras  Mouton,  Krystal  Tolley,  Andrew  Turner  and  Martin 
Whiting. 


Field  trip  volunteers 

A total  of  24  SARCA  field  surveys  were  conducted,  each 
with  the  assistance  of  volunteers  as  listed  below. 

SARCA  1 — Elsie  Campher,  Thea  Felmore  and  Sakwa  Ma- 
kokho;  SARCA  2— Peter  Braat  and  Asher  Hill;  SARCA  3— 
Henning  Janse  van  Vuuren,  Candice  Lyons  and  Sean  Ward; 
SARCA  4— Donovan  du  Toit  and  Robert  James;  SARCA 
5 — PG.  Groenewald,  Samantha  Stoffberg  and  Krystal  Tolley; 
SARCA  6 — Daniela  Haarmeyer  and  Devon  Massyn;  SARCA 
7 — Morne  Carstens,  Kareemah  Jacobs  and  Adele  Pretorius; 
SARCA  8 — Marlei  Martins,  Themba  Mathebula  and  Sarah 
Whitelaw;  SARCA  9 — Ferdie  Endeman  and  Tessa  Oliver; 
SARCA  10 — Ross  Hawkins  and  Stiv  Samuel;  SARCA  11 — 
Gerda  Kriel,  Marianna  Lot,  Alex  Rebelo  and  Tony  Rebelo; 
SARCA  12 — Graham  Alexander,  Pierre  Joubert  and  Marcel 
Witberg;  SARCA  13 — Sakwa  Makokho  and  Devon  Massyn; 
SARCA  14 — Nelmarie  Eloff,  David  Maguire  and  Marelise 
Spreeth;  SARCA  15 — Billy  Chamberlain,  Ross  Hawkins 
and  David  Maguire;  SARCA  16 — Martin  Buitendag,  Fran 
Siebrits  and  Martin  Steyn;  SARCA  17 — Michael  Fabricius, 
Candice  Lakay  and  Rene  Navarro;  SARCA  18 — Michael 
Fabricius,  Kareemah  Jacobs  and  Adele  Pretorius;  SARCA 
19 — Michael  Fabricius  and  Philine  Werner;  SARCA  20 — 
Michael  Fabricius  and  Rajka  Kleine;  SARCA  21 — Michael 
Fabricius,  Alex  Rebelo  and  Tony  Rebelo;  SARCA  22— Sara 
Greene  and  James  Harvey;  SARCA  23 — Keshni  Gopal,  Sara 
Greene,  Ross  Hawkins,  David  Maguire,  Karen  Molenaar, 
Goran  Safarek  and  Inge  Wiekenkamp;  SARCA  24 — Graham 
Alexander,  Andrew  Beck,  Lucas  Chauke,  Amanda  Coetzee, 
Augusti  Constantinides,  Clayton  Cook,  Pricilla  Crause,  Cliff 
Dorse,  Suretha  Dorse,  Keshny  Gopal,  Rajka  Kleine,  Bryan 
Maritz  and  Paul  Swanepoel. 

A special  acknowledgement  goes  to  Gerhard,  Elmarie  and 
PG.  Groenewald  of  Klipbokkop  who,  under  the  auspices 
of  Eco  Challenge  and  Toyota  Enviro  Outreach,  arranged 
for  several  4x4  bakkies  that  were  used  in  conducting  the 
SARCA  field  surveys.  In  excess  of  100  000  km  were  trav- 
elled with  their  sponsored  vehicles.  Numerous  landowners 
provided  access  to  their  properties  and  free  or  cheap  ac- 
commodation during  the  field  trips.  Their  friendly  support 
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was  essential  to  the  success  of  these  surveys,  and  for  that, 
they  are  heartily  thanked. 


Project  participants 

Many  more  people  contributed  records  to  SARCA  indirect- 
ly, through  data  provided  by  museums,  other  collections 
and  the  published  literature.  It  is  not  practical  to  list  all  of 
these  individuals  here,  but  we  nevertheless  acknowledge 
them. 


Sight  records 

We  specifically  acknowledge  the  following  people  who 
provided  reptile  sight  records  to  SARCA. 

Ambrose  D,  Bates  MF,  Combrink  X,  Cunningham  MJ, 
Dean  R,  Dyer  BM,  Hardy  R Henderson  K,  Hofmeyr  MD, 
Kirchhof  S,  Lambiris  AJL,  Marais  J,  Maritz  B,  McCon- 
nachie  S,  Milton  S,  Monadjem  A,  Oatley  T,  Pietersen  D, 
Pietersen  E,  Schmidt  W,  Smith  DS,  Stanley  E,  Tolley  KA, 
Turner  AA,  Verburgt  L,  Visser  JD. 

Virtual  museum 

Large-scale  data  collection  is  costly  and  time-consuming. 
Conservation  and  research  agencies,  challenged  for  re- 
sources, can  benefit  enormously  through  the  involvement 
of  ‘citizen  scientists’ — interested  members  of  the  pub- 
lic who  voluntarily  assist  with  the  collection  of  informa- 
tion. The  following  people — some  professional  herpetolo- 
gists but  the  majority  amateurs — contributed  to  SARCA 
through  the  submission  of  photographic  records  of  rep- 
tiles to  the  project’s  Virtual  Museum  (underlined:  20- 
49  records;  bold:  50-99  records;  bold  and  underlined: 
100+  records). 

Abram  K.  Acton  V,  Adam  S,  Adams  M.  Aguilar  G,  Als- 
ton G,  Alberts  AJ,  Allcock  AE,  Altwegg  L,  Altwegg  P,  Alt- 
wegg  R,  Anderson  MD,  Anderson  TA.  Andri  C,  Archer  AM, 
Archer  T,  Armstrong  AJ,  Armstrong  Q,  Aucamp  J,  Baden- 
horst  W,  Badenhorst  WJ,  Bakkes  E,  Bardo  R,  Barnard  P, 
Becker  R,  Becker  RW.  Bezuidenhout  M,  Bezuidenhout  R, 
Birch  W,  Bleeker  M,  Bosman  K,  Botha  M,  Botha  FJ  Botha 
T,  Botha  W,  Bowker  MB,  Braat  P,  Breet  E,  Brodman  R, 
Brook  C,  Brooks  G,  Brouard  JR  Brown  R,  Bruinzeel  LW, 
Budge  R,  Budworth  C,  Burger  F,  Butler  B,  Buys  E,  Calitz 
M,  Campbell  L,  Carey  Kl,  Carstens  M,  Cauldwell  A,  Claas- 
sen  C,  Clanahan  CRH,  Cleaver  G,  Cleminson  CM,  Coetser 
W,  Coetzee  F,  Coetzee  M,  Coetzer  A,  Colahan  BD,  Cole  W, 
Coleman  J,  Combrink  HJ,  Compion  E,  Conrad  R,  Conradie 
W,  Cook  G,  Cooke  D & Cooke  I.  Cordiero  B,  Cordiero  C, 
Cordiero  K,  Costandius  E,  Coverdale  B,  Craigie  JD,  Cro- 
combe  J,  Culbert  C,  De  Beer  C,  De  Beer  CL,  De  Coriolis 
BL,  De  Klerk  B,  De  Kock  C,  De  Kock  M,  De  Ridder  J,  De 
Swardt  D,  De  Villiers  S,  Deacon  AR,  Deal  J,  Delport  M, 
Dempere  J,  Deuchar  A,  Diedericks  G.  DippenaarSM,  Dob- 
son R,  Dobson  RA,  Dorse  C & van  Rooven  S.  Douglas  M. 
Douque  R,  Drummond-Hay  K,  du  Plessis  A,  Du  Plessis  CF, 
Du  Plessis  D,  Du  Plessis  J,  Du  Plessis  JB,  Du  Plessis  R,  Du 
Toit  DA,  During  J,  Durrheim  G,  Dyer  B,  East  Rand  Herpe- 
tological  Association,  Eberle  D,  Els  J.  Els  JC,  Engelbrecht 
M,  Erasmus  SJ,  Erni  B.  Erni  G,  Esterhuizen  W,  Evans  SW. 
Ewart-Smith  J,  Felmore  T.  Fillery  K,  Fisher  JT,  Fleming  C, 
Foreman  D,  Forest  F,  Fouche  T,  Fourie  A.  Freislich  J,  Garth 
A,  Gavhi  MR  Gaynor  D,  Geddes  D,  Gelderblom  R,  Gerber  B, 
Gerber  L,  Geyser  RF,  Gibbons  B,  Gilfillan  C,  Gilfillan  CS,  Gi- 


liomee  J,  Goemas  W,  Goodman  PS,  Grant  C,  Gray  NK,  Grif- 
fiths RMH,  Groenewald  G,  Groenewald  J,  Grove  F,  Grund- 
lingh  F,  Gsollpointner  C,  Gwynne-Evans  D,  Haacke  KO, 
Haacke  WD.  Haas  F.  Hammon  D,  Hankey  A,  Hardaker  T & 
Hardaker  M.  Hardy  P,  Harebottle  D,  Harvey  J.  Havemann 
R Havenga  M,  Havengaar  D,  Hawkins  R,  Helme  N,  Helme 
NA,  Henderson  L,  Henke  A,  Henrici  I,  Heydenrych  M,  Hev- 
mans  JA.  Hibbitts  T,  Highbury  G,  Hobkirk  C,  Hodgson 
A & McBurnie  H.  Hoffman  JD,  Holder  D,  Holter  T,  Honi- 
ball  D,  Honiball  DE  & Honiball  L.  Hopkins  K,  Howard  D, 
Howard-Ginsberg  L,  Hugo  DR  Huisamen  J,  Hull  K & Raess 
J,  Hurter  J,  Incledon  P,  Jaar  G,  Jackson  A,  Jacobs  E,  James 
JD,  James  R James  WJ,  Janse  van  Rensburg  JP,  Janse  van 
Vuuren  H,  Jansen  S,  Jeggle  R,  Jesnitz  R,  Jessnitz  R,  Job 
E,  Jones  A,  Jones  R,  Jordaan  B,  Jordaan  L,  Jordaan  Z, 
Jorens  B,  Joubert  R Joubert  PR,  Kainz  M,  Kamler  J,  Keene 
L,  Keswick  T,  Khan  A,  Kies  W,  Kilday  P & Pepper  M, 
Kipling  M,  Kirby  J,  Kirchhof  S,  Kirkman  SR  Klein  H,  Knoetze 
D,  Koen  D,  Koeslag  A,  Kok  A.  Kotze  PJ,  Kotze  S,  Kotze  W, 
Kraai  FM,  Kraai  S,  Kruger  A,  Lotter  JSS,  Labuschagne  L, 
Ladanoski  R,  LaidlerG,  Lamienie  R Laminie  R Landsdiens, 
Le  Feuvre  A,  Le  Mahieu  M,  Le  Roux  BA,  Le  Roux  DL,  Le 
Roux  ER.  Le  Roux  ER  & Le  Roux  BA.  Leslie  RW,  Linstrom 
A,  Lockwood  G,  Logie  C,  Lotter  J,  Lotter  MC,  Lotter  R,  Let- 
tering A,  Lottering  ADJ,  Loubser  J,  Lourance  F,  Lourens  B, 
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Foreword 


Nearly  half  of  the  421  species  and  subspecies  of  indige- 
nous reptiles  found  in  South  Africa,  Lesotho  and  Swaziland 
occur  nowhere  else.  As  a signatory  to  the  Conservation  for 
Biological  Diversity,  South  Africa  has  a responsibility  to 
monitor  and  conserve  its  impressive  reptile  fauna.  How- 
ever, effective  conservation  planning  and  management  is 
impossible  without  a thorough  understanding  of  the  evo- 
lutionary relationships  between  different  types  of  reptiles, 
of  their  geographical  distribution,  and  of  the  threats  they 
experience. 

The  last  Red  Data  Book  of  reptiles  of  South  Africa  was 
published  in  1988 — 25  years  ago.  Since  then  there  have 
been  considerable  changes  in  our  understanding  of  the 
taxonomy,  biology,  distribution,  diversity  and  conservation 
status  of  the  reptiles  of  the  region.  Over  a four-year  pe- 
riod, the  Southern  African  Reptile  Conservation  Assess- 
ment (SARCA)  collated  all  available  reptile  distribution 
data  from  various  sources  into  a single  database.  The  out- 
come of  this  is  the  series  of  detailed  maps  produced  in 
this  volume,  by  far  the  most  comprehensive  ever  for  this 
region.  This  has  allowed  for  a modern-day  revision  of  the 
conservation  status  of  all  of  the  region’s  reptile  species  ac- 
cording to  the  latest  International  Union  for  Conservation 


of  Nature  (IUCN)  Red  List  Categories  and  Criteria  (ver- 
sion 3.1) — for  most  taxa,  the  first  such  assessment  ever. 
Additionally,  a team  of  scientific  experts  has  provided  a 
valuable  summary  of  the  latest  taxonomic  research  and 
a revised  list  of  reptile  common  names.  This  publication 
boasts  some  of  the  top  names  in  herpetology  in  the  region 
and  has  the  added  distinction  of  having  been  reviewed  by 
international  herpetological  experts,  including  the  Manag- 
er of  lUCN’s  Red  List  Unit. 

The  Atlas  and  Red  List  of  Reptiles  of  South  Africa,  Le- 
sotho and  Swaziland  will  serve  as  a vital  resource  for  re- 
searchers, conservationists  and  amateur  naturalists  alike, 
and  has  the  full  endorsement  of  the  IUCN. 


Valli  Moosa 

(Past  President,  IUCN) 
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Message  from  SANBI 


The  South  African  National  Biodiversity  Institute  (SANBI) 
has  since  2004  been  mandated  by  South  Africa’s  Biodi- 
versity Act  (National  Environmental  Management:  Biodi- 
versity Act  10  of  2004)  to  monitor  and  report  on  the  sta- 
tus of  the  country’s  biodiversity.  The  Threatened  Species 
Programme  (TSP)  housed  at  SANBI,  has  the  primary  role 
of  fulfilling  SANBI’s  mandate  to  monitor  and  report  on  the 
conservation  status  of  South  Africa’s  indigenous  plant  and 
animal  species.  The  TSP  co-ordinates  the  collection  of  in- 
formation on  species,  particularly  those  that  have  histori- 
cally received  little  research  and  conservation  attention, 
such  as  reptiles,  amphibians,  spiders  and  marine  fishes, 
through  projects  involving  volunteers  from  the  public,  and 
scientists,  taxonomists  and  conservationists  from  partner 
institutions  across  the  country.  The  data  collected  through 
these  projects  are  used  to  assess  species’  status  against 
the  internationally  accredited  Red  List  Categories  and  Cri- 
teria developed  by  the  International  Union  for  Conservation 
of  Nature  (IUCN). 

The  Southern  African  Reptile  Conservation  Assessment 
(SARCA)  started  in  2005  represents  SANBI’s  first  under- 
taking to  set  up  a managed  network  partnership  project 
to  monitor  animals.  SARCA  consisted  of  a partnership 
between  SANBI  and  the  Animal  Demography  Unit  and 
also  included  a range  of  other  academic  and  conservation 
agencies.  It  involved  citizen  scientist  volunteers  from  the 
public  throughout  the  project  both  in  SARCA  fieldtrips  as 
well  as  via  a web-based  virtual  museum  of  digital  pho- 
tographs. Virtual  museum  records  provide  valuable  addi- 
tional records  for  species  distribution  and  SARCA  was  the 
first  project  to  pilot  virtual  museums  as  a means  to  collect 
data  for  conservation  assessments  from  the  public  in  South 
Africa.  Following  on  from  SARCA,  SANBI  has  successfully 
repeated  the  model  of  working  with  a range  of  conservation 


partners  and  volunteer  citizen  scientists  from  the  public  on 
conservation  assessment  projects.  The  South  African  But- 
terfly Conservation  Assessment,  also  led  by  the  Animal  De- 
mography Unit,  and  the  South  African  Survey  of  Arachnids 
led  by  the  Agricultural  Research  Council,  are  two  important 
projects  that  have  followed  on  from  SARCA.  Being  the  pi- 
lot project,  many  valuable  lessons  have  been  learnt  from 
SARCA  that  have  helped  SANBI  refine  how  conservation 
assessments  can  be  done  in  partnerships. 

This  publication  represents  the  first  conservation  assess- 
ment of  South  Africa’s  reptiles  that  is  based  not  only  on  ex- 
pert knowledge  of  taxa  but  also  on  a solid  baseline  of  distri- 
bution data  assembled  for  each  species  from  a wide  range 
of  museum  records  and  field  sightings.  This  distribution 
data  will  be  used  by  SANBI  not  only  to  report  on  the  cur- 
rent status  of  reptiles  in  state  of  biodiversity  reports  but  will 
feed  into  various  national  and  regional  biodiversity  plans 
and  protected  area  expansion  strategies.  Having  a com- 
prehensive data  set  on  the  distribution  of  South  Africa’s 
reptiles,  as  well  as  IUCN  endorsed  Red  List  conservation 
assessments,  means  that  we  can  move  forward  to  promote 
the  conservation  of  reptiles  from  a sound  scientific  base. 


Domitilla  Raimondo 

Threatened  Species  Programme  Manager,  South  African 
National  Biodiversity  Institute 
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Preface 


SARCA,  the  Southern  African  Reptile  Conservation  As- 
sessment, was  the  first  major  non-botanical  project  un- 
dertaken by  SANBI  after  its  transition  from  being  the  Na- 
tional Botanical  Institute  to  becoming  the  South  African 
National  Biodiversity  Institute.  The  Animal  Demography 
Unit,  in  the  Department  of  Zoology  at  the  University  of 
Cape  Town,  is  honoured  to  have  been  entrusted  by  SANBI 
with  this  crucial  project  and  enormous  responsibility. 

One  of  the  most  intriguing  by-products  of  SARCA  was  the 
Virtual  Museum,  the  ‘public  participation’  component  of 
the  project.  At  the  time  when  SARCA  was  initiated,  the 
digital  camera  and  the  GPS  unit  had  just  started  to  be- 
come commonplace  items.  With  hindsight,  the  idea  of 
collecting  georeferenced  images  seems  an  obvious  one, 
but  at  the  time  the  concept  was  a neat  piece  of  later- 
al thinking.  Approximately  7 000  images  were  received, 
and  made  a substantive  contribution  to  the  overall  data- 
base— these  are  21st  century  records  of  the  distribution  of 
the  region’s  reptiles.  These  records  supplement  museum 
specimens,  many  of  which  date  back  decades,  and  some 
to  the  19th  century. 

This  book  falls  short  of  being  ‘the  Reptile  Atlas’ — for  the 
Animal  Demography  Unit’s  understanding  of  what  con- 
stitutes an  ‘Atlas’,  there  needs  to  be  time  and  money  to 
comprehensively  search  each  and  every  grid  cell  for  ani- 
mals. But  all  the  same,  this  publication  represents  a huge 
advance  in  knowledge.  The  overwhelming  majority  of  all 
georeferenced  specimens  of  reptiles  in  the  region  are  now 
in  a single  database.  This  is  a vital  stepping  stone,  but 
the  task  is  not  yet  finished.  There  is  a major  need  for  a 
follow-on  project,  which  establishes  the  actual  distribution 
of  reptiles  in  South  Africa  at  the  start  of  the  21st  century. 


Many  people  were  involved  in  this  project  in  many  roles. 
The  prime  mover,  however,  was  James  Harrison,  and  this 
is  an  appropriate  point  to  celebrate  his  vision  for  biodi- 
versity mapping.  He  was  involved  in  the  first  bird  atlas 
project,  from  beginning  to  end.  By  the  mid-1980s,  when 
the  Southern  African  Bird  Atlas  Project  started,  the  basic 
concepts  of  how  to  achieve  a bird  atlas  were  well  estab- 
lished and  there  was  a proliferation  of  protocols  to  choose 
from.  With  the  frog  atlas  and  this  reptile  atlas  project  to 
follow,  there  were  no  models  to  work  from,  either  locally 
or  internationally.  James’s  skill  was  to  take  a cold  hard 
look  at  the  lessons  learnt  from  the  bird  atlas  project,  to 
keep  those  which  were  transferable,  and  to  invent  work- 
arounds for  those  which  were  not. 

The  hardest  part  of  a project  is  closure.  Marienne  de  Vil- 
liers  and  Mike  Bates,  assisted  especially  by  Bill  Branch 
and  Rene  Navarro,  have  achieved  this.  Everyone  who 
reads  these  pages  owes  this  team  a huge  debt  of  gratitude. 

This  book,  by  itself,  achieves  nothing  for  reptile  conserva- 
tion. However,  it  forms  a vital  link  in  the  chain  of  activities. 
The  threats  it  highlights  and  the  priorities  it  assesses  must 
be  studied  and  absorbed,  and  the  conservation  commu- 
nity needs  to  be  galvanised  into  action  on  the  ground.  The 
words  which  follow  should  be  a tipping  point  for  change. 


Les  Underhill 

Director,  Animal  Demography  Unit,  University  of  Cape  Town 
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SECTION  1 

INTRODUCTORY  CHAPTERS 

CHAPTER  1 

Introduction 


Marienne  S.  de  Villiers,  Marius  Burger,  James  A.  Harrison,  Bryan  Maritz,  Rene  A.  Navarro  & 

Barend  Erasmus 

1.  Background 


South  Africa,  Lesotho  and  Swaziland  comprise  a region  of 
exceptional  biodiversity,  including  three  of  the  34  global 
biodiversity  hotspots  identified  by  Conservation  Interna- 
tional (www.biodiversityhotspots.org).  This  region  (hereaf- 
ter referred  to  as  the  Atlas  region)  is  well-known  for  its  rich 
mammal  and  bird  fauna.  As  impressive,  but  receiving  far 
less  attention,  is  its  exceptional  reptile  diversity.  Levels  of 
endemism  in  the  region  are  high — 45%  of  the  421  indig- 
enous reptile  taxa  (species  and  subspecies)  occur  nowhere 
else  in  the  world. 

South  Africa  has  a legal  obligation  to  monitor  biodiver- 
sity under  the  Convention  on  Biological  Diversity  (www. 
biodiv.org)  and  the  National  Environmental  Management: 
Biodiversity  Act  (No.  10  of  2004).  Monitoring — recording 
changes  in  distribution  patterns  and  population  trends — is 
essential  for  effective  conservation,  yet  reptiles  have  large- 
ly been  ignored  in  conservation  plans.  There  are  a number 
of  reasons  for  this: 

• Existing  distribution  information  was  not  collated 
and  integrated  into  a single  database  and  was  large- 
ly inaccessible. 

• Distribution  data  were  patchy,  with  many  areas  in 
the  region  having  no  data  or  inadequate  data. 

• There  were  various  taxonomic  uncertainties  regard- 
ing the  reptiles  of  the  region.  The  previous  Red  Data 
Book  (Branch  1988a)  is  now  over  20  years  old  and 
the  list  of  recognised  reptile  taxa  has  increased  by 
almost  25%  since  its  publication. 

• There  was  a lack  of  clear  conservation  priorities  with 
regard  to  reptiles.  Only  about  13%  of  the  known  taxa 
were  previously  evaluated  according  to  the  Inter- 


national Union  for  Conservation  of  Nature’s  (IUCN) 
Red  List  Categories  and  Criteria. 

• Reptiles  have  a poor  public  image.  Reptiles  in  gen- 
eral, and  snakes  in  particular,  tend  to  be  feared  and 
disliked  by  the  general  public. 

These  concerns  led  to  the  establishment  of  SARCA,  the 
Southern  African  Reptile  Conservation  Assessment  (De 
Villiers  et  al.  2010).  SARCA’s  aims  were  to: 

• Compile  a comprehensive  and  integrated  database 
of  distribution  records  of  the  reptiles  of  the  Atlas  re- 
gion, and  use  this  information  to  map  the  distribu- 
tions of  all  these  taxa. 

• Conduct  field  surveys  to  fill  in  gaps  in  ranges  and  to 
test  survey  methods. 

• Collect  and  bank  voucher  specimens  and  tissue  sam- 
ples to  serve  as  a tool  for  researchers  addressing  tax- 
onomic issues.  Produce  summaries  of  the  latest  tax- 
onomic information  regarding  reptiles  of  the  region. 

• Produce  an  updated  Red  List  that  includes  conser- 
vation assessments  of  all  described  reptile  taxa  in 
the  region,  using  the  latest  criteria  of  the  IUCN. 

• Raise  public  awareness  and  appreciation  of  reptiles 
and  their  conservation  needs. 

This  product  of  SARCA,  the  Atlas  and  Red  List  of  Reptiles 
of  South  Africa,  Lesotho  and  Swaziland , is  aimed  at  con- 
servation planners  and  managers,  researchers,  profession- 
al and  amateur  herpetologists,  legislators,  environmental 
consultants,  and  interested  members  of  the  public. 
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2.  Organization  of  SARCA 


2.1  Initial  buy-in 

Early  and  comprehensive  buy-in  by  stakeholders  was  a key 
factor  in  the  success  of  SARCA.  A project  outline  and  dis- 
cussion document  was  developed  in  2003  by  James  Har- 
rison of  the  Animal  Demography  Unit  (ADU),  University  of 
Cape  Town  (UCT)  and  Graham  Alexander  of  the  University 
of  the  Witwatersrand  (Wits).  Discussions  were  held  with 
professional  herpetologists  during  that  year  and  the  next.  A 
one-day  workshop  at  Wits  in  August  2004  garnered  sup- 
port for  the  project  from  the  herpetological  community — in 
particular,  from  leading  members  of  the  Herpetological  As- 
sociation of  Africa  (HAA).  The  workshop  was  attended  by 
39  delegates  from  a wide  range  of  institutions.  An  interim 
steering  committee  was  established.  A contract  between 
the  South  African  National  Biodiversity  Institute  (SANBI) 
and  UCT  came  into  effect  in  March  2005.  SARCA,  a four- 
year  project,  was  launched  publicly  in  May  2005.  Execu- 
tive and  Steering  Committees  were  established. 

2.2  Core  funding 

A funding  application  was  submitted  to  SANBI  and  core 
funding  for  SARCA  was  secured  from  that  institute  at  the 
end  of  2004,  through  its  partnership  with  the  Norwegian 
Ministry  of  the  Environment.  In  2007,  further  core  funding 
was  provided  by  the  JRS  Biodiversity  Institution.  For  part 
of  the  project  period,  the  employment  of  a data  technician 
was  funded  by  the  South  African  Biodiversity  Information 
Facility  (SABIF).  The  total  budget  of  the  project  was  just 
under  R3  million. 

2.3  Project  team 

SARCA  was  co-ordinated  and  administered  from  the  ADU 
(see  Credits  and  Acknowledgements).  Core  staff  included  a 
project  co-ordinator  (initially  employed  half-time  but  later 
full-time),  a project  herpetologist  (initially  80%  but  later 
full-time),  an  information  technology  manager  (30%),  a 
data  technician  (full-time)  and  general  administration  of- 
ficer (30%). 

The  project  co-ordinator  had  overall  responsibility  for  the 
co-ordination  of  project  activities  and  the  management  of 
project  personnel,  liaised  with  SANBI  and  other  funders, 
organised  permits  and  licences  for  field  surveys,  managed 
the  conservation  assessment  process,  and  compiled  re- 
ports. The  project  herpetologist  liaised  with  data  owners, 
organised  and  led  the  field  surveys  and  was  responsible 
for  the  management  of  the  distribution  database  and  the 
final  processing  and  quality  control  of  this  data.  The  co- 
ordinator and  herpetologist  together  promoted  the  project, 
encouraged  public  participation  and  were  responsible  for 
feedback  to  project  participants.  The  information  technol- 
ogy manager  designed  and  managed  the  SARCA  data- 
bases (distribution  and  assessment),  website  and  virtual 
museum,  produced  online  distribution  maps  and  designed 
online  hotspot  analyses. 


2.4  Project  governance 

SARCA  was  governed  by  the  project  team  based  at  the 
ADU,  and  a Steering  and  Executive  Committee.  The  Steer- 
ing Committee  comprised  up  to  11  members  (three  ex 
officio)  at  any  one  time.  Its  membership  was  drawn  from 
SANBI,  ADU,  museums,  conservation  agencies  and  ac- 
ademic institutions.  The  committee  met  annually  to  set 
policy,  monitor  progress,  review  finances,  make  decisions 
regarding  data  collection  strategies,  set  time  frames,  and 
discuss  finances  and  other  relevant  matters.  During  the 
last  18  months  of  the  project,  the  committee  was  also  pro- 
vided with  written  monthly  progress  reports.  The  Executive 
Committee  was  composed  of  a representative  from  SANBI 
and  ADU,  as  well  as  the  chair  of  the  Steering  Committee. 
It  provided  short-term  decision  support  to  the  project  team 
in-between  Steering  Committee  meetings. 

2.5  Authors  and  editors 

The  26  authors  of  this  volume,  who  generously  gave  of 
their  time  and  expertise  are,  for  the  most  part,  affiliated 
with  academic  institutions,  museums  and  nature  conser- 
vation agencies  (see  author  address  list).  The  scientific 
editors  (first  six  listed)  were  drawn  from  the  pool  of  au- 
thors. Authors  were  responsible  for  conducting  IUCN  con- 
servation assessments  and  for  writing  the  species  accounts 
contained  here.  In  August  2006,  SANBI  hosted  a training 
workshop,  facilitated  by  the  IUCN  Red  List  Unit,  on  the  ap- 
plication of  the  IUCN  Red  List  Criteria.  A number  of  SARCA 
contributors  attended  the  workshop.  Three  subsequent  au- 
thors’ workshops  were  held  to  provide  training  in  IUCN 
assessment  procedures  and  in  the  use  of  the  assessment 
database.  Authors  also  provided  valuable  assistance  in 
identifying  incorrect  or  questionable  records  in  the  distribu- 
tion database,  advising  on  the  direction  of  fieldwork,  identi- 
fying potential  sources  of  distribution  data,  and  considering 
the  directions  that  a second  phase  of  SARCA  might  take. 
Each  species/subspecies  account  was  reviewed  by  two  edi- 
tors and  consistency  in  editing  was  assured  by  means  of 
an  editors’  workshop  held  in  the  final  year  of  the  project. 

2.6  Members  of  the  public 

SARCA  was  widely  publicised  on  radio  and  television  and 
in  the  print  media.  The  SARCA  project  herpetologist  and 
project  co-ordinator  presented  public  lectures,  exhibitions 
and  training  courses.  Members  of  the  Cape  Reptile  Club 
assisted  with  local  events.  The  public  was  invited  to  par- 
ticipate in  the  project  by  submitting  photographic  records  of 
reptiles  to  the  SARCA  Virtual  Museum  and  by  assisting  with 
field  surveys.  Approximately  350  people  enthusiastically 
submitted  photographic  records,  and  61  volunteers  partici- 
pated in  field  surveys.  Quarterly  newsletters  were  e-mailed 
to  a list  server  of  approximately  800  addresses.  Newsletters 
(1-9),  field  trip  reports  (1-13)  and  other  items  of  interest 
were  posted  on  the  SARCA  website,  http://sarca.adu.org.za. 
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3.  Data 


3.1  Data  referencing 

The  Atlas  region  consists  of  South  Africa,  Lesotho  and 
Swaziland.  The  region  can  be  divided  into  2008  quarter- 
degree  grid  cells  (QDGCs),  each  cell  measuring  15  min- 
utes of  latitude  by  15  minutes  of  longitude.  Because  lines 
of  latitude  converge  towards  the  poles,  the  grid  cells  in  the 
north  of  the  Atlas  region  are  larger  than  those  in  the  south, 
but  the  average  QDGC  area  is  676  km2. 

All  data  was  referenced  to  at  least  the  QDGC  level  of  ac- 
curacy, but  higher  resolution  data  were  included  where 
possible.  Global  Positioning  System  (GPS)  data  was  refer- 
enced to  the  nearest  second. 

3.2  Species  inventory 

Over  the  past  two  decades  there  has  been  an  astonish- 
ing increase  in  knowledge  on  reptile  diversity  in  south- 
ern Africa.  Since  1988,  there  has  been  a 25%  increase 
in  the  number  of  recognised  species,  with  an  average  of 
six  species  per  year  being  newly  described,  elevated  from 
subspecies  to  species,  and/or  resurrected  from  synonymy 
(Branch  et  al.  2006).  For  a synthesis  of  the  taxonomy  of 
reptiles  of  the  Atlas  region  as  it  is  currently  understood,  re- 
fer to  Chapter  2.  For  names  of  currently  recognised  reptile 
taxa,  refer  to  the  index.  This  list  also  contains  the  preferred 
common  names  of  taxa  selected  by  consensus  of  the  At- 
las editors,  as  well  as  other  often-used  names.  Note  that 
introduced  reptile  taxa  were  not  assessed  for  this  Atlas. 

3.3  Data  sources 

Data  were  accessed  from  approximately  400  people  and 
14  organisations  (Table  1.1).  The  bulk  of  the  data  came 
from  museums  and  nature  conservation  agencies.  Other 


data  were  obtained  from  private  collections,  academic  in- 
stitutions, published  literature,  SARCA  field  surveys,  and 
members  of  the  general  public  via  an  online  Virtual  Mu- 
seum. 

3.3.1  Field  surveys 

Several  major  surveys  and  regional  assessments  of  rep- 
tile communities  have  been  conducted  within  the  Atlas 
region  over  the  past  few  decades,  the  most  notable  be- 
ing those  in  the  Free  State  (De  Waal  1978),  Limpopo, 
Mpumalanga,  Gauteng  and  the  eastern  part  of  North  West 
Province  (Jacobsen  1989),  Swaziland  (Boycott  1992a, b) 
and  KwaZulu-Natal  (Bourquin  2004).  A number  of  local- 
ised surveys  conducted  in  protected  areas  or  in  regions 
of  special  herpetological  interest  have  also  contributed  to 
our  knowledge  of  reptile  distributions.  Examples  include 
those  for  the  Kruger  National  Park  (Pienaar  1966,  1978), 
Addo  Elephant  National  Park  (Branch  & Braack  1987), 
Tsitsikamma  National  Park  (Branch  & Hanekom  1987), 
Durban  Metropolitan  Area  (Alexander  1990),  Anysberg 
Nature  Reserve  (Burger  1993),  Little  Karoo  (Branch  & 
Bauer  1995),  Free  State  nature  reserves  (Bates  1997) 
and  Richtersveld  National  Park  (Bauer  & Branch  2003 
[2001]).  Additionally,  a spate  of  new  geographical  dis- 
tribution notes  (many  published  by  the  Herpetological 
Association  of  Africa)  and  major  taxonomic  revisions  (es- 
pecially those  of  D.G.  Broadley)  published  in  the  same  pe- 
riod, have  all  contributed  towards  the  mapping  of  reptile 
assemblages  of  this  region.  In  spite  of  these  efforts,  the 
reptile  fauna  was  still  inadequately  known  in  many  areas, 
and  SARCA  therefore  included  a field  survey  component  to 
address  some  of  these  shortfalls. 

Twenty-four  field  surveys  were  undertaken  in  priority  areas 
within  the  Atlas  region.  These  were  conducted  over  three 


Table  1.1. — Sources  of  distribution  data 


Source 

Number  of  records 

Museums — South  Africa 

Bayworld,  Port  Elizabeth  Museum 

10  920 

Ditsong  National  Museum  of  Natural  History  (formerly  Transvaal  Museum),  Pretoria 

35  758 

Durban  Natural  Science  Museum 

1 438 

Iziko  Museums  of  South  Africa,  Cape  Town 

5 361 

John  Ellerman  Museum,  Stellenbosch  University 

3 441 

Natal  Museum,  Pietermaritzburg 

481 

National  Museum,  Bloemfontein 

7 643 

Museums — USA 

American  Museum  of  Natural  History,  New  York 

287 

California  Academy  of  Sciences,  San  Francisco 

1 999 

Field  Museum  of  Natural  History,  Chicago 

994 

Museum  of  Comparative  Zoology,  Harvard  University,  Cambridge 

1 282 

Nature  Conservation 

CapeNature,  Stellenbosch 

17  926 

Ezemvelo  KwaZulu-Natal  Wildlife,  Pietermaritzburg 

1 433 

Gauteng  Department  of  Agriculture,  Conservation  and  Environment,  Johannesburg 

1 067 

Sight  records 

9 230 

Literature 

25  323 

SARCA  surveys 

4 220 

Virtual  Museum 

6 709 

TOTAL 

135  512 
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Figure  1.1. — Top  100  priority  QDGCs  indicated  by  the  gap  analysis  for  the  first  SARCA  field  season. 


summer  seasons  from  2005  to  2008  and  comprised  ap- 
proximately 270  days  of  sampling  effort.  Each  survey  had 
a public  participation  component,  where  volunteers  ac- 
companied the  SARCA  project  herpetologist  (Marius  Bur- 
ger) to  conduct  field  work  in  priority  areas.  The  22  surveys 
of  the  first  two  seasons  were  each  10-11  days  in  dura- 
tion, whereas  the  last  two  surveys  covered  40  days  in  to- 
tal. Sixty-one  volunteer  field  workers  provided  assistance. 

Prior  to  each  surveying  season,  a gap  analysis  was  con- 
ducted to  choose  priority  QDGCs,  based  on  a comparison 
of  recorded  species  richness  (number  of  species  actually 
collected)  in  each  QDGC  with  predicted  species  richness 
(number  of  species  predicted  to  occur)  in  each  QDGC.  The 
gap  analyses  were  conducted  by  Barend  Erasmus  and 
Bryan  Maritz  (both  at  the  University  of  the  Witwatersrand) 
who  assessed  each  QDGC  within  the  Atlas  region  in 
terms  of  expected  species  richness,  based  on  the  cumu- 
lative overlays  of  digitised  generalised  distribution  maps 
from  the  Field  Guide  to  the  Snakes  and  other  Reptiles  of 
Southern  Africa  (Branch  1988b).  These  values  were  com- 
pared to  a collection  of  databases  that  were  obtained  from 
several  major  South  African  museums,  and  which  served 
as  a starter  dataset  to  evaluate  potentially  species-rich 
QDGCs  in  relation  to  known  records  from  such  grid  cells. 
In  addition  to  the  mean  of  the  percentage  under-sampled, 
the  ranking  of  priority  QDGCs  was  further  influenced  by  re- 
stricted range  richness,  environmental  heterogeneity,  per- 
centage natural  land  cover,  and  number  of  neighbouring 
no-data  QDGCs. 

Although  the  initial  starter  dataset  for  the  2005/2006 
season  was  relatively  incomplete,  it  was  nevertheless  used 


to  determine  priority  grid  cells  for  the  first  12  SARCA  field 
surveys.  The  initial  analysis  indicated  that  most  of  the  At- 
las region  was  drastically  under-surveyed.  The  top  100 
priority  QDGCs  are  shown  in  Figure  1.1.  Priority  was  giv- 
en to  grid  cells  that  showed  a significant  discrepancy  be- 
tween recorded  and  predicted  species  richness,  and  that 
were  geographically  distant  from  well-surveyed  grid  cells. 
Survey  efforts  were  focused  in  these  areas  in  order  to  max- 
imise the  number  of  novel  records  per  survey. 

The  gap  analysis  for  the  second  season  (2006/2007)  in- 
corporated a substantially  larger  dataset  and  the  weight- 
ing of  some  of  the  ranking  criteria  was  adjusted  (Figure 
1.2).  Additionally,  the  choices  of  the  12  survey  sites  for 
this  season  were  partially  guided  by  the  results  of  A Plan 
for  Phylogenetic  Studies  of  Southern  African  Reptiles 
(Branch  et  al.  2006)  that  highlighted  the  areas  where 
field  surveys  would  benefit  taxonomic  investigations  of 
cryptic  taxa. 

The  third  season  (2007/2008)  consisted  of  two  prolonged 
surveys  that  spanned  several  regions.  These  surveys  fo- 
cused on  priority  species  rather  than  priority  regions  and 
targeted  taxa  that  were  of  special  conservation  or  taxo- 
nomic significance.  For  example,  a concerted  effort  was 
made  to  search  for  Eastwood’s  Long-tailed  Seps  ( Tetra - 
dactylus  eastwoodae)  which  appears  to  have  become  ex- 
tinct. 

Field  surveys  employed  a variety  of  methods  to  obtain  rep- 
tile records  at  a specific  site,  including  trapping,  active 
searching  of  suitable  habitat,  road  cruising  and  interviews 
with  local  residents.  Active  searching  generally  involved 
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Figure  1.2. — Top  100  priority  QDGCs  indicated  by  the  gap  analysis  for  the  second  SARCA  field  season. 


searching  under  rocks  and  logs,  through  leaf  litter,  and  of- 
ten under  anthropogenic  debris  such  as  bricks,  corrugated 
iron  or  asbestos  sheets.  Additionally,  active  searches  for 
sleeping  chameleons  took  the  form  of  night-time  spotlight 
surveys  through  vegetation.  During  a typical  road  cruise, 
a suitable  stretch  of  road  would  be  driven  slowly  at  night 
to  search  for  reptiles.  This  method  provided  an  effective 
means  of  collecting  nocturnal  reptiles,  especially  geckos 
and  snakes. 

Trap  arrays  have  been  used  extensively  in  other  parts  of 
the  world  to  survey  reptile  populations  (see  references  in 
Douglas  1992a).  Recently,  trap  arrays  were  used  in  South 
Africa  to  answer  questions  related  to  the  estimation  of 
species  richness  (Masterson  2008),  the  influence  of  habi- 
tat structure  on  reptile  communities  (Maritz  & Alexander 
2007;  Masterson  et  al.  2008),  and  the  role  of  land  use 
on  reptile  communities  (Masterson  et  al.  2009).  Trap  ar- 
rays used  during  SARCA  surveys  were  similar  to  those  de- 
scribed by  Maritz  et  al.  (2007).  Each  array  consisted  of 
3 x 10  m drift  fences  arranged  in  a Y-shape.  Pitfall  traps, 
i.e.  4 x 5-litre  buckets  buried  flush  with  the  ground,  were 
installed  at  the  centre  of  the  array  and  at  the  end  of  each 
fence.  Each  trap  array  also  included  a set  of  six  double- 
ended  funnel  traps,  installed  as  pairs  halfway  along  each 
drift  fence  (Figure  1.3).  Each  survey  aimed  to  install  eight 
arrays  to  sample  a variety  of  habitat  types,  but  on  occa- 
sion, fewer  arrays  were  employed  owing  to  logistical  dif- 
ficulties. Traps  were  checked  daily  for  the  duration  of  each 
survey. 

Collection  permits  were  obtained  from  the  relevant  author- 
ities. Collected  specimens  were  euthanased  and  tagged 
with  a unique  identification  number.  Specimens  were  in- 


52  B3 


Q - x4  pitfal!  traps 

1 =x6  funnel  traps 

= 3x1 0 = 30  m fence 


Figure  1.3. — Illustration  of  the  layout  of  trap  arrays  used  during 
SARCA  field  surveys. 
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jected  with  and  set  in  10%  formalin  for  a few  days,  then 
rinsed  with  water  and  preserved  in  70%  ethanol.  Speci- 
mens were  deposited  in  the  collections  of  the  National 
Museum,  Bloemfontein;  Port  Elizabeth  Museum,  Bay- 
world;  and  Ditsong  National  Museum  of  Natural  History 
(formerly  Transvaal  Museum),  Pretoria. 

3.3.2  Virtual  Museum 

The  SARCA  Virtual  Museum  (VM)  was  developed  as  a 
novel  online  tool  to  encourage  public  participation  in  the 
project  (De  Villiers  et  al.  2008).  Photographic  records  ob- 
tained from  the  public  were  organised  in  a manner  analo- 
gous to  a museum  collection  of  voucher  specimens,  and 
this  ‘collection’  was  made  accessible  online.  The  avail- 
ability of  multiple  photographic  ‘specimens’  for  each  spe- 
cies makes  the  VM  a powerful  aid  to  the  identification  of 
reptiles  by  members  of  the  public,  with  the  added  ad- 
vantage that  most  of  the  photographic  specimens  are  of 
living  animals  in  the  wild  and  therefore  have  a lifelike  ap- 
pearance in  comparison  to  voucher  specimens  in  museum 
collections. 

Open  source  software  was  used;  mySQL  provided  the  da- 
tabase back  end  and  the  front  end  was  written  entirely  in 
the  general  purpose  scripting  language  PHP  Photographs 
of  reptiles  were  submitted  by  members  of  the  public  via 
e-mail,  along  with  basic  information  using  the  following 
fields:  observer  name;  co-ordinates  latitude;  co-ordinates 
longitude;  locality;  province;  country;  date;  number  of 
photos;  notes. 

Submissions  were  processed,  locality  information  verified, 
and  photos  edited,  before  uploading  onto  the  online  VM 
(http://vmus.adu.org.za/).  Each  record  was  identified  to 
species  level  by  a panel  of  experts,  using  an  online  proce- 
dure which  automatically  updated  the  VM  database.  Dis- 
tribution maps  for  each  species,  generated  in  real  time 
from  the  VM  database,  were  also  made  available  online. 

Results  of  a questionnaire  at  the  end  of  the  third  year  of 
SARCA  indicated  that  wildlife  enthusiasts  submitted  the 
most  records,  and  amateur  naturalists  were  most  often 
responsible  for  promoting  the  VM  to  other  people.  Over 
half  of  the  respondents  indicated  a moderate  to  consider- 
able increase  in  knowledge  and  appreciation  of  reptiles  as 
a result  of  the  VM.  Submissions  included  new  distribution 
records,  significant  species’  range  extensions,  records  of 
seldom-seen  fossorial  species,  records  of  rare  and  threat- 
ened species,  records  of  unusual  colour  morphs  (Mecen- 
ero  & De  Villiers  2007),  and  the  first  record  for  the  Atlas 
region  of  Gerrhosaurus  auritus. 

The  successful  application  of  the  VM  concept  by  SARCA 
has  since  lead  to  the  initiation  of  similar  VM  collections 
for  other  biodiversity  projects,  namely  the  Southern  Afri- 
can Butterfly  Conservation  Assessment  (http://sabca.adu. 
org.za)  and  the  South  African  National  Survey  of  Arach- 
nida  (www.arc.agric.za/home. asp?pid=3272).  The  VM 
was  extremely  popular,  and  towards  the  end  of  the  SAR- 
CA project,  members  of  the  Herpetological  Association  of 
Africa  overwhelmingly  indicated  that  they  would  like  to 
see  the  reptile  VM  extend  beyond  the  end  of  the  SARCA 
contract.  The  ADU  has  since  launched  a new,  automated 
version  of  the  VM  with  an  online  submission  procedure, 
which  has  been  expanded  to  include  records  of  amphib- 
ians, mammals  and  other  taxonomic  groups  (http://vmus. 
adu.  org.za/). 


3.4  Database  management 

3.4.1  Distribution  database 

The  distribution  database  was  compiled  at  the  ADU  using 
MySQL.  This  open  source  database  is  used  worldwide  by 
web  developers  and  industry  leaders  such  as  Yahoo!,  Goog- 
le and  Nokia.  MySQL  is  open-source  software  and  runs  on 
more  than  20  platforms,  including  Linux,  Windows,  OS/X 
and  Netware,  and  is  therefore  fully  portable  to  most  other 
modern  databases.  Data  from  published  species  distribu- 
tion maps  were  captured  using  ArcView  v.  9.2  (Esri). 

Each  data  record  contained: 

• A unique  record  number. 

• A scientific  name. 

• A date. 

• A QDGC  code. 

Where  available,  the  following  were  also  included: 

• A set  of  co-ordinates  (12  digits)  for  the  locality. 

• A locality  description. 

• An  observer  name. 

• An  institution  name  and  code. 

• A museum  catalogue  number. 

All  computerised  data  (particularly  geo-referencing)  were 
checked  for  accuracy  of  data  entry. 

Some  data  received  by  SARCA  had  not  been  updated  to 
reflect  recent  taxonomic  changes  and  it  was  sometimes 
impossible  to  be  sure  of  species  identities  without  physi- 
cally examining  the  specimen  in  question.  This  was  gen- 
erally beyond  the  scope  of  the  project  and  such  records 
were  usually  flagged  as  ‘questionable’  and  excluded  from 
subsequent  analyses  (data  were  seldom  deleted  from  the 
database),  although  the  identities  of  a few  questionable 
specimens  were  checked  by  museum  curators. 

Errors  arising  from  incorrect  identifications  or  taxonomic 
changes  were  mainly  detected  through  inspection  of  distri- 
bution maps.  Where  possible,  dubious  outliers  were  tracked 
back  to  their  source  and  queried.  These  errors  were  mostly 
corrected,  but  if  a queried  record  could  not  be  verified,  the 
record  was  flagged  and  excluded  from  analyses.  Where  the 
limits  of  species  distributions  were  not  well-defined,  the  edi- 
tors and  authors  used  their  discretion  with  regard  to  outliers. 
Some  errors  that  were  not  obvious  from  the  maps  may  not 
have  been  detected,  but  these  are  not  expected  to  seriously 
compromise  the  integrity  of  the  database. 

All  VM  species  identifications  were  confirmed  by  a panel 
of  expert  herpetologists  according  to  pre-determined  crite- 
ria. In  the  case  of  species  that  were  difficult  to  separate  on 
morphological  characters,  known  distribution  ranges  were 
taken  into  account  when  making  identifications.  Identifi- 
cations were  accepted  only  once  there  was  agreement  be- 
tween at  least  two  members  of  the  panel.  If  a third  panel 
member  provided  a conflicting  identification,  then  a fourth 
opinion  was  sought  and  the  identification  was  based  on 
agreement  between  three  of  the  four  panel  members. 

Some  records  were  obtained  from  more  than  one  source, 
leading  to  replication  of  records  in  the  database.  However, 
this  did  not  affect  the  SARCA  maps,  which  merely  reflect 
the  presence  or  absence  of  a taxon  in  a given  QDGC. 

All  processed  data  were  uploaded  into  a comprehensive  da- 
tabase. Prior  to  upload  into  the  database,  each  data  record 
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was  assigned  a unique  SARCA  record  number.  During  the 
upload  process,  each  record  was  assigned  a locus  (i.e. 
QDGC).  The  database  will  relocate  to  SANBI,  to  be  made 
publicly  accessible  via  SANBI’s  online  data  portal  (SI BIS: 
SABIF  data  portal;  http://sibis.sanbi.org/). 

3.4.2  Conservation  assessment  database 

An  online  conservation  assessment  database  was  devel- 
oped at  the  ADU.  Open-source  software  was  used;  MySQL 
provided  the  database  back  end  and  the  front  end  was 
written  in  PHR 

The  database  was  designed  according  to  the  requirements 
for  IUCN  species  assessments,  and  incorporated  IUCN 
Species  Information  Service  forms  and  fields.  The  data- 
base was  used  by  authors  to  enter  information  for  species 
assessments,  and  online  editorial  changes  were  made.  Se- 
lected parts  of  the  database  were  exported  to  text  files  for 
inclusion  in  this  publication.  The  entire  database  will  be 
transferred  to  the  IUCN  for  incorporation  into  the  Species 
Information  Service  and  for  publication  on  the  IUCN  Red 
List  of  Threatened  Species  (www.iucnredlist.org). 

Taxa  were  assessed  according  to  the  IUCN  Red  Listing 
procedure  (IUCN  2001;  IUCN  2010a):  Least  Concern 


(LC),  Near  Threatened  (NT),  threatened  (including  the  cat- 
egories Vulnerable  [VU],  Endangered  [EN]  and  Critically 
Endangered  [CR]),  Extinct  (EX)  or  Data  Deficient  (DD)  (see 
Appendix  1 for  details  on  the  categories  and  criteria  used). 

Distribution  data  were  extracted  from  the  SARCA  data- 
base and  linked  to  a vegetation  map  of  the  Atlas  region 
(Mucina  & Rutherford  2006)  and  shape  files  of  protected 
areas  from  the  National  Spatial  Biodiversity  Assessment 
(Driver  et  al.  2005).  This  allowed  the  calculation  of  lists  of 
vegetation  types  and  protected  areas  for  each  reptile  tax- 
on, to  assist  authors  in  the  completion  of  their  accounts. 
This  information  is  in  the  online  assessment  database  but 
is  not  presented  in  this  publication. 

Please  refer  to  Section  2,  Introduction  to  accounts,  for 
more  detail  on  the  data  included  in  the  conservation  as- 
sessment database. 


3.5  Data  presentation 

Species  distribution  maps  for  the  Atlas  region,  with  na- 
tional and  provincial  boundaries  and  a one-  or  two-degree 
grid,  were  compiled  using  plain  geographic  co-ordinates 
(i.e.  no  geographic  projection  used)  (Figure  1.4). 


Figure  1.4. — Map  of  the  Atlas  region,  showing  degree  grid  cells  and  borders,  with  countries,  provinces  and  major  cities. 
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Figure  1.5. — Diagram  illustrating  the  notation  used  for 
quarter-degree  grid  cells. 


The  maps  were  compiled  at  the  quarter-degree  grid  cell 
(QDGC)  scale  (Figure  1.5).  A QDGC  is  a 15'  x 15'  block 
(thus  each  degree  grid  cell  has  16  QDGCs).  The  Atlas  region 
is  divided  into  2008  QDGCs.  The  area  of  the  average  QDGC 
is  676  km2 — lines  of  longitude  converge  towards  the  poles 
thus  the  grid  cells  in  the  north  of  the  Atlas  region  are  larger 
than  those  in  the  south. 

The  maps  present  data  contained  in  the  database — only 
presence  of  a taxon  per  QDGC  is  indicated — and  do  not 
involve  any  extrapolations  or  interpolations. 

In  cases  of  taxonomic  uncertainty  regarding  subspecies 
within  a genus-species  binomial,  records  for  the  species 
and  its  subspecies  were  combined  in  a single  map. 

Established  subspecies  that  are  easily  diagnosable  (e.g. 
Lygodactylus  ocellatus)  were  accorded  separate  accounts, 
but  in  cases  where  the  status  of  subspecies  was  consid- 
ered unresolved  (e.g.  Leptotyphlops  scutifrons-conjunc- 
tus  complex  and  Psammobates  tentorius)  they  were  com- 
bined in  a single  species  account. 

For  further  details  of  species  distribution  maps,  refer  to 
Section  2,  Introduction  to  accounts. 


Figure  1.6. — Map  showing  coverage  of  Atlas  region  by  SARCA  records.  Virtual  Museum  records:  O Other  records:  I 
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3.6  Data  strengths  and  weaknesses 

3. 6. 1  Geographical  coverage 

The  geographical  region  covered  by  this  Atlas  is  South  Afri- 
ca (including  its  offshore  islands),  Lesotho  and  Swaziland. 
The  distribution  maps  are  the  result  of  a first  comprehen- 
sive collation  of  records  from  many  sources.  Many  of  the 
species  maps  are  thus  more  comprehensive  than  those 
previously  published.  This  has  allowed  a more  accurate  as- 
sessment of  conservation  status.  For  example,  when  Ger- 
rhosaurus  typicus  was  assessed  by  McLachlan  (1988a), 
it  was  known  from  only  12  QDGCs  and  was  assessed 
as  Lower  Risk:  Near  Threatened  (Baillie  & Groombridge 
1996).  However,  the  SARCA  map  shows  that  the  species 
has  now  been  recorded  in  28  QDGCs  and,  as  a result  of  a 
more  comprehensive  understanding  of  its  distribution,  this 
species  has  been  downgraded  to  Least  Concern. 

Geographical  coverage  at  the  degree  level  was  excel- 
lent, with  records  obtained  from  all  degree  grid  units  and 
94%  of  QDGCs  in  the  region  (Figure  1.6).  However,  many 
records  were  centered  in  urban  areas,  or  areas  within  easy 
reach  of  major  roads.  The  areas  with  the  greatest  gaps 
in  coverage  were  in  the  Northern  Cape  and  North-West 
provinces  (northwestern  part  of  the  Savanna  Biome  and 
northern  part  of  Nama-Karoo  Biome).  Because  of  difficul- 
ty of  access,  mountainous  areas  tended  to  be  relatively 
poorly  surveyed.  However,  the  Cape  Fold  Mountains  were 
an  exception  owing  to  a dedicated  survey  of  the  ranges  led 
by  Michael  Cunningham  (compared  to  large  parts  of  the 
Northern  Cape  that  remain  unsurveyed),  and  records  are 
therefore  geographically  biased. 

Despite  the  good  coverage,  QDGC-scale  data  are  too 
course  for  fine-scale  conservation  planning.  Large  num- 
bers of  records  were  supplied  without  geographical  co- 
ordinates. Because  of  this  lack  of  fine-scale  distribution 
data,  the  IUCN  Guidelines  (IUCN  2003)  for  estimating 
area  of  occupancy  (using  2 x 2 km  grids)  could  not  be 
used.  Although  areas  of  unsuitable  habitat  were  exclud- 
ed in  the  SARCA  estimations  of  area  of  occupancy,  these 
were  likely  overestimates.  Fortaxa  with  restricted  distribu- 
tions and  a paucity  of  data,  this  may  have  resulted  in  the 
underestimation  of  extinction  risk. 

Distribution  records  mainly  reflect  the  presence  of  taxa 
within  QDGCs  and  not  their  absence.  It  is  important  to 


note  that  presence  of  a taxon  in  a QDGC  does  not  mean 
it  occurs  throughout  the  QDGC,  so  care  should  be  taken 
when  making  inferences  about  distribution  at  a finer  scale. 

Thirty-percent  of  species  assessments  were  done  at  the 
regional  rather  than  the  global  scale,  due  to  paucity  of 
information  regarding  their  distribution,  habits  and  threats 
outside  the  Atlas  region.  The  IUCN  Regional  Guidelines 
(IUCN  2003)  were  used  to  decide  if  regional  assessments 
should  be  up-  or  down-listed. 

3.6.2  Species  coverage 

Records  tended  to  be  biased  towards  common,  easily  ob- 
served or  interest-group  taxa,  thus  there  was  taxonomic 
bias  in  the  database. 

The  number  of  records  collected  for  each  species  was  in- 
fluenced by  rarity  (e.g.  Lamprophis  fiskii ) but  also  by  spe- 
cies characteristics  which  affected  ease  of  observation. 
Some  fossorial  species  (e.g.  Scelotes  montispectus)  are 
often  missed  in  field  surveys  and  therefore  few  records 
exist  for  these.  Likewise,  localised  high-altitude  species 
(e.g.  Montaspis  gilvomaculata)  are  also  seldom  encoun- 
tered. Data  on  some  species  that  are  restricted  to  high- 
altitude  areas  (e.g.  Tropidosaura  cottrelli)  are  sometimes 
lacking  because  of  the  difficulty  of  accessing  mountainous 
areas.  Positive  identifications  were  sometimes  impossible 
for  cryptic  taxa  (e.g.  some  Leptotyphlops  and  Goggia  spe- 
cies). In  cases  where  there  were  recent  taxonomic  chang- 
es, such  as  the  splitting  of  species,  it  was  sometimes  not 
possible  to  be  sure  of  taxon  identities  and  such  records 
were  excluded  from  analyses.  Accounts  were  written  for 
taxa  with  extremely  marginal  distributions  in  the  Atlas  re- 
gion, but  these  taxa  were  not  assessed.  This  is  equivalent 
to  the  IUCN  term  ‘Not  Applicable’  as  defined  in  the  IUCN 
Regional  Guidelines  (IUCN  2003). 

3.6.3  Other  limitations 

Historically,  the  various  efforts  to  collect  herpetological 
data  have  not  been  co-ordinated,  have  not  been  stand- 
ardised over  time,  and  no  record  of  observer  effort  has 
been  kept.  Using  the  existing  data  to  interpret  trends  in 
reptile  populations  or  changes  in  distributions  over  time 
is  thus  problematic.  Standardised,  regular  and  repeatable 
field  surveys  would  add  enormously  to  the  conservation 
value  of  data. 


10 


SURICATA  1 (2014) 


CHAPTER  2 

Systematics  and  Phylogeny 


William  R.  Branch  & Aaron  M.  Bauer 


“ Rigorous  updated  taxonomic  lists  should  be  the  most  important  documents  on  which 
conservation  policies  and  macroecology  rely." 

(Padial  & De  la  Riva  2006) 


A conservation  assessment  can  only  be  meaningful  if  the 
units  it  treats  correspond  to  real  biological  entities.  The 
use  of  an  outdated  or  incorrect  taxonomy  in  an  assess- 
ment can  have  serious  negative  consequences.  For  exam- 
ple, morphologically  similar  species,  each  with  a small 
population  size  and  limited  geographical  range,  might  be 
misinterpreted  as  being  representatives  of  a single  wide- 
spread species.  This  would  result  in  one  or  more  threat- 
ened taxa  being  assessed  as  Least  Concern. 

An  integral  part  of  SARCA  involved  an  assessment  of  sys- 
tematic priorities  for  the  reptiles  of  the  Atlas  region.  In 
a community  effort,  researchers  identified  taxa  that  were 
known  or  suspected  to  be  problematic,  i.e.  consisted  of 
cryptic  species,  with  invalid  names,  or  included  unde- 
scribed species.  To  some  extent,  an  up-to-date  taxono- 
my is  a moving  target  as  additional  data  often  results  in 
changes.  The  majority  of  recent  taxonomic  changes  have 
been  associated  with  molecular  phylogenetics. 

Although  explicitly  phylogenetic  studies  are  a phenome- 
non of  the  last  50  years,  most  classification  schemes  of 
the  post-Darwinian  era  have  attempted  to  reflect  elements 
of  evolutionary  relationships.  ‘Modern’  phylogenetics  spe- 
cifically attempts  to  discover  monophyletic  groups  (clades) 
and  the  patterns  of  relationship  among  them.  Such  pat- 
terns, typically  represented  as  tree  diagrams  or  cladog- 
rams,  constitute  hypotheses  of  relationships  that  may  sub- 
sequently be  tested  by  the  analysis  of  more  or  different  data 
sets.  Valid  data  for  analysis  can  be  any  features  intrinsic  to 
the  organism,  from  DNA  to  proteins  to  morphological  fea- 
tures or  behaviours.  During  much  of  the  mid-  to  late  20th 
century,  morphological  characters  typically  provided  the 
basis  for  phylogenetic  studies.  However,  molecular  data, 
chiefly  in  the  form  of  mitochondrial  and — more  recently — 
nuclear  DNA  sequences,  have  become  the  most  common 
source  of  phylogenetic  information.  While  morphological 
data  remain  valuable  in  phylogenetic  reconstruction,  and 
certainly  in  the  recognition  and  diagnosis  of  taxonomic 
units,  molecular  data  do  offer  several  advantages.  The 
cost  of  data  collection  is  lower  and  the  speed  of  analysis 
greater  than  for  morphological  characters,  which  typically 
require  a major  time  input  by  highly  trained  specialists. 
Furthermore,  DNA  sequence  data  provide  researchers  with 
the  option  of  selecting  from  multiple  models  of  molecular 


evolution  in  the  course  of  their  phylogenetic  analyses.  Cur- 
rently three  major  types  of  analytical  approaches  are  used 
in  molecular  phylogenetics:  maximum  parsimony,  maxi- 
mum likelihood,  and  Bayesian  inference  (the  last  two  cat- 
egorised as  model-based  methods). 

A consideration  of  the  positive  and  negative  aspects  of  the 
analytical  approaches  is  beyond  the  scope  of  this  chapter, 
but  suffice  it  to  say  that  data  sets  with  strong  phylogenetic 
signals  are  largely  robust  to  analytical  approach,  and  the 
various  approaches  typically  yield  similar  hypotheses  of 
relationship.  Moreover,  the  potential  to  provide  a temporal 
calibration  for  the  rate  of  neutral  mutations  in  molecu- 
lar phylogenies  offers  the  opportunity  to  not  only  uncover 
Life’s  relationships,  but  also  to  date  the  nodes  (cladogenic 
events)  and  to  relate  these  to  geographic,  climatic  or  sto- 
chastic events  that  may  have  been  instrumental  in  the 
evolution  of  clades  (Hedges  & Kumar  2009). 

Recent  studies  on  phylogenetic  relationships  in  the  differ- 
ent groups  of  reptiles  in  the  region,  and  the  consequent 
systematic  modifications  that  have  been  made  to  accom- 
modate these  hypotheses  of  relationship,  are  summarised 
on  the  following  pages.  This  summary  does  not  claim  to 
be  complete  and  will  certainly  be  outdated  in  many  re- 
spects within  the  near  future.  Fuller  details  and  the  ration- 
ale for  the  changes  can  be  found  in  the  literature  cited.  As 
Agapow  (2005)  has  noted,  the  application  of  the  phylo- 
genetic species  concept  has  resulted  in  average  species 
lists  that  contain  about  twice  as  many  species  as  lists  for 
the  same  groups  based  on  the  biological  species  concept. 

For  the  purposes  of  providing  a context  for  the  taxonomy 
employed  in  the  Atlas  we  outline  on  the  following  pag- 
es the  major  advances  in  the  phylogeny  and  taxonomy 
of  reptile  groups  occurring  in  the  Atlas  region  since  the 
last  reptile  assessment  was  published  (Branch  1988a). 
We  note  that  problems  associated  with  the  publication  of 
new  names  in  electronic  media  (Dubois  et  al.  2013),  as 
well  as  ethical  problems  associated  with  some  new  names 
(‘taxonomic  vandalism’,  Kaiser  eta/.  2013),  have  recent- 
ly affected  herpetological  nomenclature.  The  taxonomy 
adopted  in  the  Atlas  reflects  the  consensus  view  of  the 
editors,  and  is  the  most  up-to-date  and  recommended  tax- 
onomy for  the  region. 
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1.  CHELONIA 


A molecular  phylogeny  of  tortoises  (Le  et  al.  2006)  dem- 
onstrated the  polyphyly  of  Geochelone , with  species  dis- 
tributed in  four  separate  clades.  The  Spurred  Tortoise,  G. 
sulcata,  that  had  been  placed  in  the  monotypic  genus 
Centrochelys  (Lapparent  de  Broin  2000),  was  found  to 
be  closely  related  to  the  Asian  G.  elegans  (type  species  of 
Geochelone ) and  G.  platynota  and  was  therefore  returned 
to  that  genus.  However,  the  Leopard  Tortoise,  G.  pardalis, 
was  found  to  be  the  sister  clade  to  Psammobates , and  it 
was  recommended  that  it  be  included  in  the  latter  genus. 
Earlier,  Lapparent  de  Broin  (2000)  had  revived  Stigmo- 
chelys  Gray  for  this  species,  and  Fritz  & Bininda-Emonds 
(2007),  using  an  expanded  data  set,  re-analysed  the  find- 
ings of  Le  et  al.  (2006)  and  concluded  that  recognition 
of  Stigmochelys  as  a sister  taxon  to  Psammobates  was 
warranted.  The  validity  of  the  subspecies  Stigmochelys 
pardalis  babcocki  has  been  a contentious  issue  for  some 
time.  This  situation  was  reviewed  by  Fritz  et  al.  (2010a) 
and  recognition  of  S.  p.  babcocki  was  abandoned. 

A molecular  phylogeny  of  African  hinge-back  tortoises 
(. Kinixys ) was  presented  by  Kindler  et  al.  (2012),  with 


implications  for  the  phylogeography  and  taxonomy  of  spe- 
cies in  the  Atlas  region.  Savanna  species  were  found  to 
be  paraphyletic  with  respect  to  the  rainforest  species  K. 
homeana  and  K.  erosa,  and  the  latter  clade  appears  to 
be  derived  from  a savanna-living  ancestor.  The  name  K. 
belliana  (Gray,  1830)  was  restricted  to  hinged-back  tor- 
toises ranging  from  Angola  to  Burundi,  while  those  from 
the  East  African  coastal  region — extending  into  the  north- 
eastern parts  of  KwaZulu-Natal  in  the  A Has  region — pre- 
viously assigned  to  K.  b.  belliana , represent  a distinct 
species,  K.  zombensis. 

Up  to  nine  deep  genealogical  lineages  have  been  demon- 
strated in  the  widely  distributed  African  Helmeted  Terrapin 
(i Pelomedusa  subrufa),  indicating  numerous  undescribed 
taxa  that  await  resolution  (Vargas- Ramirez  et  al.  2010). 
The  level  of  genetic  divergence  in  these  Pelomedusa  line- 
ages is  comparable  to  that  between  many  well-differenti- 
ated hinged  terrapin  ( Pelusios ) species.  Within  the  latter 
genus,  cryptic  species  also  appear  evident  in  both  P.  sin- 
uatus  and  P.  rhodesianus  (Fritz  et  al.  2011). 


2.  CROCODYLIA 


Phylogenetic  relationships  among  crocodilians  have  re- 
cently been  re-evaluated  (Brochu  2000,  2003;  Schmitz 
et  al.  2003;  McAliley  et  al.  2006;  Piras  et  al.  2010; 
Zhang  et  al.  2011).  Recent  authors  (Janke  et  al.  2005; 
Roos  et  al.  2007;  Meganathan  et  al.  2010;  Zhang  et  al. 
2011)  have  allocated  the  genera  previously  assigned  to 
the  Gavialidae  ( Gavialis  and  Tomistoma ) to  the  Crocodyli- 
dae.  A number  of  authors  (e.g.  Schmitz  et  al.  2003)  have 
noted  that  Central  African  Crocodylus  cataphractus  is  not 
closely  related  to  other  Crocodylus,  and  McAliley  et  al. 
(2006)  revived  Mecistops  Gray  1844  to  accommodate 
this  species,  which  is  considered  to  be  the  sole  surviving 
member  of  an  ancient  lineage  endemic  to  the  African  con- 
tinent. Phylogenetic  relationships  within  Crocodylus  indi- 


cate that  the  genus  is  relatively  young  and  has  only  recent- 
ly colonised  Africa  (Brochu  2000).  Schmitz  et  al.  (2003) 
provided  molecular  evidence  for  species-level  divergence 
in  African  Nile  Crocodiles,  and  treated  Central  and  West 
African  crocodiles  as  a separate  species,  C.  suchus.  Fur- 
ther studies,  using  larger  gene  sequences  and  greater  indi- 
vidual and  taxon  sampling  (Hekkala  etal.  2010;  Meredith 
et  al.  2011),  have  supported  genetic  divergence  within 
Nile  Crocodile  populations  and  shown,  perhaps  surprising- 
ly, that  the  New  World  radiation  of  crocodiles  (C.  interme- 
dius,  C.  rhombifer,  C.  acutus  and  C.  moreletii)  are  sister 
to  East  African  C.  niloticus.  Further  studies  are  underway 
to  resolve  the  taxonomy  in  the  light  of  these  findings  (see 
Meredith  et  al.  2011). 


3.  SQUAMATA 


Camp  (1923)  presented  one  of  the  first  detailed  hypothe- 
ses of  squamate  relationships  based  on  morphology.  Estes 
etal.  (1988)  revisited  squamate  relationships  in  an  explic- 
itly cladistic  framework  and  retrieved  many  of  the  same 
relationships  as  Camp.  They  recognised  the  Iguania  (Igua- 
nidae,  Agamidae,  Chamaeleonidae) — a group  of  diurnal, 
visually  oriented,  fully  limbed,  ambush  predators — as  the 
sister  group  of  the  Scleroglossa.  The  latter  is  a morpho- 
logically and  ecologically  diverse  lineage  of  chemosensory 
specialists,  including  cryptic  and/or  nocturnal  groups  and 
mainly  actively  foraging  predators.  Within  the  Scleroglos- 
sa, the  Gekkota  (geckos  and  pygopods)  were  the  sister  to 
the  remaining  groups,  constituting  the  Autarchoglossa,  it- 
self including  the  Scincomorpha  and  Anguimorpha.  Under 
this  phylogenetic  hypothesis,  the  positions  of  snakes  (Ser- 


pentes),  amphisbaenians,  and  the  enigmatic  lizard  fam- 
ily Dibamidae  were  unresolved,  although  there  was  strong 
support  for  the  anguimorph  origins  of  snakes.  The  frame- 
work of  Estes  et  al.  (1988)  provided  the  basis  for  squa- 
mate classifications  used  by  the  most  recent  generation  of 
herpetologists  (Figure  2.1). 

More  recent  analyses,  including  those  of  morphological 
data  (Lee  1998,  2000;  Conrad  2008)  and  molecular  data 
(Saint  et  al.  1998;  Harris  et  al.  2001;  Townsend  et  al. 
2004;  Vidal  & Hedges  2005,  2009;  Wiens  et  al.  2012) 
have  challenged  this  view  of  squamate  genealogy.  Vidal 
& Hedges  (2009),  for  example,  present  a phylogeny  that 
differs  fundamentally  from  the  ‘orthodox’  morphological- 
ly derived  tree  and  that  implies  a very  different  resultant 
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Figure  2.1. — Squamate  inter-relationships  based  on  morphology,  as  hypothesised  by  Estes  et  al.  1988 
(adapted  from  Conrad  2008,  and  reproduced  courtesy  of  the  American  Museum  of  Natural  History). 


classification  scheme  in  which  the  Dibamidae  is  sister  to 
the  Bifurcata,  including  all  remaining  squamates.  Within 
the  latter  group  Gekkota  is  sister  to  the  Unidentata  (= 
Scinciformata  + Episquamata).  Scinciformata  includes 
the  Scincidae,  Xantusiidae,  Cordylidae  and  Gerrhosauri- 
dae.  Within  Episquamata  the  Laterata  (Teiidae,  Gymnoph- 
thalmidae,  Lacertidae  and  all  amphisbaenians)  are  sister 
to  the  Toxicofera  (Anguimorpha  and  Iguania  of  Estes  et 
al.  [1988]  + Serpentes).  These  relationships  are  support- 
ed chiefly  by  nuclear  DNA  sequence  data,  but  they  are 
consistent  with  other  data  sources,  such  as  the  presence 
of  elements  of  a venom  system  in  the  toxicoferan  groups 
(Fry  et  al.  2006,  2008).  This  new  squamate  classification 
(Figure  2.2)  certainly  upsets  traditional  views  of  higher  or- 
der relationships,  but  it  is  nonetheless  remarkably  consist- 
ent with  morphologically-derived  hypotheses  of  relation- 
ships with  regard  to  the  recognition  of  major  clusters  of 
families  (e.g.  Gekkota,  Anguimorpha  and  Iguania). 


We  accept  the  phylogeny  of  Vidal  & Hedges  (2009)  as  the 
best-supported  current  hypothesis  of  relationships  among 
squamates,  and  in  the  checklist  of  taxa  included  in  the 
Atlas  we  have,  to  a large  extent,  used  their  higher  order 
groupings.  However,  the  incorporation  of  snakes  (Serpen- 
tes) within  Toxicofera  causes  extreme  nomenclatural  up- 
heaval, with  hierarchical  re-adjustment  required  for  the 
numerous  (nearly  20)  snake  families  and  other  higher  or- 
der categories  currently  recognised  within  the  group.  For 
this  reason,  the  Atlas  accounts  are  organised  in  more  tra- 
ditional groupings  (lizards  [including  amphisbaenians]  and 
snakes),  largely  to  accommodate  non-systematist  users  of 
the  book  who  may  not  be  familiar  with  recent  advances  in 
the  field.  That  snakes  are  nested  within  lizards,  however, 
is  undoubted;  but  the  nomenclatural  consequences  need 
further  elaboration.  Ultimately,  classification  schemes  are 
dynamic  because  they  are  reflections  of  phylogenetic  hy- 
potheses that  may  be  expected  to  change  as  more  and 
better  data  become  available  for  analysis. 


4.  SAURIA 


4.1  Agamidae 

Despite  the  small  number  of  recognised  taxa  in  the  re- 
gion, species  boundaries  among  agamids  remain  a major 
area  of  uncertainty  in  southern  African  reptile  systemat- 
ics.  A phylogenetic  analysis  of  the  family  (Joger  1991) 


supported  the  recognition  of  Acanthocercus  as  a dis- 
tinct genus  separate  from  Agama  (see  also  Leache  et  al. 
2009),  with  Acanthocercus  atrlcollls , which  includes  a 
number  of  cryptic  taxa,  currently  being  investigated  (Wag- 
ner & Bauer  2012;  Wagner  et  al.  2012;  P.  Wagner  pers. 
comm.).  Although  no  new  agamid  species  have  been  de- 
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Figure  2.2. — Phylogeny  of  squamates  based  on  molecular  techniques,  adapted  from  Vidal  & Hedges  (2009). 
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scribed  from  the  Atlas  region  in  the  last  20  years,  the 
status  of  the  taxa  A.  armata,  A.  aculeata  distanti  and 
A . iatra)  knobeli  have  been  the  focus  of  some  research. 
Reproductive  (Mouton  & Herselman  1994)  and  genetic 
(Matthee  & Flemming  2002)  studies  on  A.  atra  have 
demonstrated  significant  geographic  variation,  with  three 
identified  populations  (southern  Namibia,  western  arid 
and  southern  mesic)  that  may  merit  taxonomic  recogni- 
tion. Flowever,  none  of  the  agamids  in  the  Atlas  region  are 
of  conservation  concern. 

4.2  Chamaeleonidae 

Although  Frost  & Etheridge  (1989)  treated  chameleons  as 
a subfamily  within  the  Agamidae,  this  has  not  been  ac- 
cepted by  most  workers  (e.g.  Klaver  & Bohme  1997).  The 


recognition  of  subfamilies  within  the  Chamaeleonidae  is 
also  problematic.  Klaver  & Bohme  (1986)  recognised  two 
subfamilies,  the  Brookesiinae  containing  Brookesia  and 
Rhampholeon , with  the  remaining  genera  included  in  the 
Chamaeleoninae.  The  relationships  and  content  of  genera 
in  both  putative  subfamilies  have  been  subject  to  much 
debate  (Townsend  & Larson  2002;  Matthee  et  al.  2004), 
and  continued  recognition  of  subfamilies  is  not  supported 
by  recent  molecular  phylogenies  (Tilbury  et  al.  2006). 
The  validation  of  Trioceros  (Tilbury  & Tolley  2009a)  and 
Archaius  (Townsend  et  al.  2011)  as  full  genera  means 
that  the  remaining  chameleonine  genus  in  the  Atlas  re- 
gion, Chamaeleo , now  has  a greatly  reduced  content 
and  morphological  diversity.  Townsend  & Larson  (2002) 
found  that  Chamaeleo  namaquensis  represented  a sepa- 
rate lineage  from  other  Chamaeleo.  However,  their  study 
was  preliminary.  Additional  molecular  phylogenetic  stud- 


14 


SURICATA  1 (2014) 


ies  supported  these  relationships  but  generic  assignment 
as  C.  namaquensis  was  maintained  (Tolley  et  at.  2013). 

The  transfer  of  East  African  dwarf  chameleons  previously 
placed  in  Bradypodion  (Klaver  & Bohme  1986)  to  the  ge- 
nus Kinyongia  (Tilbury  et  al.  2006)  means  that  Brady- 
podion is  now  the  sole  southern  African  endemic  genus 
in  the  family.  Several  new  species  have  recently  been  de- 
scribed in  this  genus:  B.  atromontanum,  B.  caeruleogula 
and  B.  ngomeense  (Branch  etal.  2006b;  Raw  & Brothers 
2008;  Tilbury  & Tolley  2009b).  An  additional  taxon,  B. 
nkandlae  (from  Nkandla  Forest  in  KwaZulu-Natal),  was 
described  by  Raw  & Brothers  (2008),  but  genetic  data  do 
not  support  the  distinctiveness  of  this  form  (Tolley  et  al. 
2006)  and  it  has  since  been  synonymised  with  B.  nemo- 
rale  Raw  1978  (Tilbury  & Tolley  2009b),  to  which  it  had 
previously  been  referred.  Unravelling  species  boundaries 
within  Bradypodion  is  difficult  (see  discussion  in  Branch 
et  al.  2006),  and  the  description  of  new  species  based  on 
restricted  morphological  analysis  and  limited  specimens 
(e.g.  Raw  & Brothers  2008)  will  only  confound  scientif- 
ic insight  and  inflate  synonymies  unnecessarily.  Ongoing 
phylogenetic  and  phylogeographic  research  suggests  that 
existing  taxonomy  still  does  not  reflect  real  biodiversity 
within  the  genus  (Tolley  et  al.  2006). 

4.3  Cordylidae 

In  a preliminary  molecular  phylogenetic  study,  Frost  et  al. 
(2001)  relegated  Chamaesaura  and  Pseudocordylus  to  the 
synonymy  of  Cordylus.  This  arrangement  was  not  widely 
followed  due  to  concerns  about  the  study’s  low  taxon  sam- 
pling and  nomenclatural  complications  arising  from  such  a 
re-arrangement.  A more  taxon-complete  phylogenetic  study 
using  a wider  array  of  genetic  markers  has  now  been  com- 
pleted (Stanley  et  al.  2011),  and  necessitated  numerous 
taxonomic  re-adjustments.  This  study  recognised  a new 
subfamily,  Platysaurinae,  for  Platysaurus,  maintained  ge- 
neric recognition  for  the  serpentine  Chamaesaura  and  the 
typical  Pseudocordylus,  and  also  revived  Hemicordylus  for 
the  gracile  cliff  lizards  H.  capensis  and  H.  nebulosa  previ- 
ously included  in  Pseudocordylus.  The  greatest  taxonomic 
disruption  occurred  in  Cordylus,  where  five  new  genera  were 
required  in  order  to  retain  monophyletic  groups  (Stanley  et 
al.  2011).  These  genera  are:  Smaug  (S.  giganteus,  S.  war- 
ren! warren! , S.  warren i barbertonensis,  S.  warren i depres- 
sus,  S.  vandami,  S.  breyeri,  S.  mossambicus,  S.  regius), 
Ninurta  (A/.  coeruleopunctatus),  Ouroborus  (0.  cataphra- 
ctus),  Karusasaurus  ( K . polyzonus,  K.  jordani),  and  Nam- 
azonurus  (A/,  pustulatus,  N.  namaquensis,  N.  peersi,  N. 
campbelli,  N.  lawrenci).  The  remaining  species  were  re- 
tained within  a reduced  Cordylus. 

Within  the  Atlas  region  the  most  recently  described  taxa 
include  C.  oelofseni  (Mouton  & Van  Wyk  1990),  C.  im- 
kae , C.  cloetei,  C.  aridus  (Mouton  & Van  Wyk  1994), 
Hemicordylus  nebulosus  (Mouton  & Van  Wyk  1995), 
Platysaurus  lebomboensis,  P.  monotropis,  P.  intermedius 
inopinus  (Jacobsen  1994a)  and  P.  broadleyl  (Branch  & 
Whiting  1997).  Revisionary  work  in  the  Smaug  warren i 
group  is  ongoing  (E.L.  Stanley  & M.F.  Bates  in  prep.)  and 
suggests  that  an  additional  new  taxon  occurs  in  the  At- 
las region.  Bates  (2007a)  has  revised  the  Pseudocordy- 
lus melanotus  complex,  validating  the  specific  status  of  P. 
transvaalensis. 

4.4  Gekkonidae 

Taxa  formerly  placed  in  the  Gekkonidae  have  subsequently 
been  allocated  to  six  different  families  (Han  et  al.  2004; 


Gamble  et  al.  2008a, b),  but  only  the  Gekkonidae  sensu 
stricto  occurs  in  southern  Africa.  At  the  generic  level,  Bauer 
et  al.  (1997)  separated  out  the  new  African  leaf-toed  gen- 
era Cryptactites,  Goggia  and  Afrogecko,  as  well  as  Haem- 
odracon  (Socotra)  and  Dixsonius  (Southeast  Asia)  from 
the  formerly  cosmopolitan  Phyllodactylus.  New  species 
of  the  leaf-toed  geckos  from  the  Atlas  region  include  Gog- 
gia braacki  (Good  et  al.  1996),  G.  gemmula  (Bauer  et  al. 
1996),  G.  hewitti  and  G.  hexapora  (Branch  et  al.  1995a), 
and  Afrogecko  swartbergensis  (Haacke  1996),  while  oth- 
ers were  resurrected  from  synonymy  (G.  essexi  and  G.  rupi- 
cola  [Branch  et  al.  1995a]).  Bauer  & Lamb  (2005)  sank 
Palmatogecko  into  the  synonymy  of  Pachydactylus  and 
transferred  Pachydactylus  blbronii  and  P.  turned  to  Chon- 
drodactylus.  Colopus  was  also  no  longer  monotypic  with 
the  transfer  of  C.  kochii  from  Pachydactylus.  Elasmodacty- 
lus  was  revived  for  the  basal  East  African  species,  E.  tuber- 
culosus  and  E.  tetensis  (Bauer  & Lamb  2005).  Finer  scale 
phylogenetic  analyses  within  various  groups  of  Pachydac- 
tylus have  resulted  in  the  elevation  of  various  subspecies 
to  specific  rank  {P.  barnardi,  P.  formosus,  P.  purcelli,  P. 
montanus  [Bauer  & Lamb  2002;  Bauer  et  al.  2006a]), 
the  removal  of  P.  serval  from  the  South  African  faunal  list, 
and  the  description  of  many  new  taxa  {P.  monicae,  P.  vis- 
seri,  P.  atorquatus,  P.  goodi,  and  P.  carinatus)  from  the 
Northern  Cape  (Bauer  et  al.  2006a, b).  In  addition,  Bauer 
et  al.  (2012)  revised  the  four  taxa  in  the  P.  mariquensis 
group,  treating  all  as  full  species.  All  four  species  occur  in 
the  Atlas  region  and  only  P.  latirostris  is  not  endemic,  ex- 
tending into  Namibia.  Both  P.  amoenus  Werner,  1910  and 
P.  macrolepis  FitzSimons,  1939  have  restricted  ranges  in 
Little  Namaqualand,  but  neither  are  considered  threatened. 
Within  Lygodactylus,  Jacobsen  (1992a,  1994b)  named  L. 
graniticolus,  L.  n.  nigropunctatus,  L.  n.  montiscaeruli,  L. 
n.  incognitus,  L.  waterbergensis  and  L.  ocellatus  soutpans- 
bergensis.  Gecko  groups  currently  receiving  taxonomic  at- 
tention include  P.  geitje,  the  P.  maculatus  group,  Lygodac- 
tylus and  Afroedura.  This  attention  is  particularly  focused 
on  Afroedura  from  Limpopo  and  Mpumalanga  provinces, 
where  numerous  undescribed  species  are  known  to  occur, 
most  of  which  are  likely  to  be  of  conservation  concern.  The 
status  of  Hemidactylus  mabouia  in  Africa  and  the  west- 
ern Indian  Ocean  remains  problematic,  and  is  currently  un- 
der investigation  (Vences  et  al.  2004;  Carranza  & Arnold 
2006;  Rocha  etal.  2005,  2010). 

4.5  Gerrhosauridae 

A recent  molecular  phylogeny  of  Gerrhosaurinae  by  Bates  et 
al.  (2013)  confirmed  earlier  indications  (Lamb  et  al.  2003, 
Lamb  & Bauer  2013)  of  five  major  clades.  To  maintain 
existing  genera,  particularly  the  serpentine  Tetradactylus, 
they  described  two  new  genera  ( Broadleysaurus  and  Mato- 
bosaurus),  and  revalidated  Gerrhosaurus  intermedius. 

4.6  Amphisbaenidae 

The  phylogeny  of  Townsend  et  al.  (2004)  indicated  that 
amphisbaenians  formed  a sister  taxon  to  the  Lacertidae. 
In  another  molecular  study,  Macey  et  al.  (2004)  assessed 
phylogenetic  relationships  among  amphisbaenians  and 
found  the  Rhineuridae  (restricted  to  Florida,  USA)  to  be 
basal  and  the  Bipedidae  (New  World)  to  be  the  sister 
taxon  to  the  Amphisbaenidae  + Trogonophidae.  Mott  & 
Vieites  (2009)  also  demonstrated  that  the  morphological 
characters  previously  used  to  diagnose  South  American 
amphisbaenid  genera  were  homoplasic,  and  the  taxono- 
my based  upon  them  inappropriate.  The  greatest  amphis- 
baenian  diversity  occurs  in  the  Amphisbaenidae,  the  only 
family  represented  in  the  Atlas  region. 
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Broadley  et  al.  (1976)  discussed  geographical  variation  in 
Monopeltis  and  recognised  three  forms  (groups  A-C)  with- 
in M.  capensis.  These  have  all  subsequently  been  treated 
as  full  species,  with  M.  decosteri  revived  for  Group  C and 
M.  infuscata  described  for  Group  B (Broadley  1997a). 
Monopeltis  mauricei  was  treated  as  a subspecies  of  M. 
sphenorhynchus  by  Broadley  et  al.  (1976),  but  re-elevat- 
ed  to  specific  status  by  Broadley  (2001a)  and  treated  as 
such  by  Gans  (2005).  Broadley  & Broadley  (1997)  re- 
vived Zygaspis. 

The  updated  checklist  and  bibliography  of  the  Amphisbae- 
nia  of  the  world  by  Gans  (2005)  treats  a number  of  taxa 
previously  considered  subspecies  or  synonyms  of  others, 
as  full  species.  It  is  not  obvious  whether  Gans  (2005) 
considered  these  as  nomenclatural  adjustments  or  valid 
taxa  within  a phylogenetic  species  framework,  or  sim- 
ply as  potentially  available  names.  Gans  (2005)  raised 
Chirindia  langi  occidental  is  (Jacobsen  1984)  to  specific 
status  without  comment.  This  action  seems  reasonable 
given  its  close  proximity  (80  km)  to  typical  C.  langi  and 
because  there  is  no  evidence  of  a clinal  gradient  in  di- 
agnostic morphology.  However,  supporting  molecular  data 
would  be  useful  to  resolve  its  status.  In  a similar  manner, 
Gans  (2005)  raised  Dalophia  transvaalensis  and  numer- 
ous other  taxa  previously  treated  as  synonyms  of  Dalophia 
pistillum  to  specific  status,  but  these  amendments  have 
not  been  followed  here  and  await  further  study. 

4.7  Lacertidae 

Recent  molecular  studies  have  indicated  primary  divisions 
within  the  family,  although  there  has  been  debate  as  to 
whether  these  should  be  accorded  subfamilial  or  tribal 
status.  Harris  et  al.  (1998)  divided  the  family  into  three 
subfamilies:  Gallotiinae,  Eremiadinae  and  Lacertinae. 
However,  Gallotiinae  is  sister  to  a clade  containing  Eremi- 
adinae and  Lacertinae,  which  thus  cannot  have  the  same 
rank.  The  latter  two  subfamilies  have  consequently  been 
downgraded  to  tribes,  as  Eremiadini  Szczerbak,  1975  and 
Lacertini  Oppel,  1811  (Arnold  et  al.  2007).  This  also  af- 
firmed support  for  the  generic  level  phylogenies  of  Arnold 
(1989)  which  recognised  two  Afrotropical  groups:  a South 
African  one  containing  Tropidosaura,  Pedioplanis,  Me- 
roles  and  Ichnotropis ; and  another  made  up  of  Nucras  of 
south  and  east  Africa  plus  a clade  consisting  of  Latastia , 
Heliobolus  and  Philochortus,  referred  to  as  the  Northeast 
African  group.  Arnold  (1989)  also  erected  Australolacerta 
for  A.  rupicola  and  A.  australis , two  South  African  endem- 
ics that  were  previously  placed  in  the  Palaearctic  genus 
Lacerta.  A molecular  analysis  by  Engleder  et  al.  (2013) 
confirmed  the  sister  group  relationship  between  a ‘South 
African  clade’  ( Tropidosaura , Pedioplanis,  Meroles,  Ich- 
notropis and  Australolacerta ) and  an  ‘East  African  clade’ 
(including  Nucras  and  Heliobolus),  and  suggested  that 
diversification  in  southern  Africa  was  ‘explosive’  and  as- 
sociated with  an  incisive  climatic  event.  Two  recent  in- 
dependent molecular  analyses  showed  that  Ichnotropis 
squamulosa  should  be  transferred  to  the  genus  Meroles 
(Edwards  et  al.  2012;  Engleder  et  al.  2013).  This  was 
formally  undertaken  by  Edwards  et  al.  (2013a),  who  also 
demonstrated  that  Australolacerta  rupicola  was  geneti- 
cally well-defined  from  A.  australis,  and  transferred  it  to  a 
new  genus,  Vhembelacerta. 

Although  no  new  species  have  recently  been  described 
from  the  Atlas  region,  phylogenetic  analyses  of  Meroles 
(Harris  et  al.  1998;  Lamb  & Bauer  2003)  and  Pedioplanis 
(Makokha  et  al.  2007;  Conradie  et  al.  2012)  confirm 


morphologically-based  suspicions  that  some  widespread 
taxa  are  composed  of  several  biological  units.  This  ap- 
plies particularly  to  Meroles  suborbitalis  and  Pedioplanis 
lineoocellata,  P.  namaquensis  and  P.  inornata.  Within 
Nucras  taeniolata,  Broadley  (1972)  recognised  a north- 
ern subspecies  (A/,  t.  ornata),  but  this  was  elevated  to  a 
full  species  by  Jacobsen  (1989),  who  also  validated  N. 
taeniolata  holubi  (subsequently  shown  to  be  a full  species 
by  Bates  1996a).  Branch  & Bauer  (1995)  elevated  N. 
livida  to  full  species  status,  and  a new  species  of  Nucras 
from  the  West  Coast  has  been  identified  but  remains  un- 
described. A molecular  phylogeny  of  Nucras  is  underway 
(A.M.  Bauer  etal.  in  prep.). 

4.8  Scincidae 

Higher  order  studies  of  skink  relationships  (A.S.  Whiting  et 
al.  2003;  Brandley  etal.  2005)  have  indicated  that  neither 
the  Scincinae  nor  Lygosominae  are  monophyletic.  In  the  Ac- 
ontinae,  Daniels  et  al.  (2002,  2005,  2006,  2009)  dem- 
onstrated that  existing  generic  and  species  boundaries  did 
not  reflect  evolutionary  groups  and  they  recognised  a new 
genus,  Microacontias,  for  the  small,  slender-bodied  western 
forms  with  moveable  eyelids.  However,  a recent  molecular 
study  of  acontines  (Lamb  et  al.  2010)  that  included  greater 
taxon  sampling,  particularly  of  typhlosaurs,  synonymised 
Micracontias  and  Acontophiops  with  Acontias,  to  which 
they  assigned  all  taxa  with  the  exception  of  only  five  species 
now  constituting  a greatly  reduced  Typhlosaurus  {T.  braini, 
T.  caecus,  T.  lomiae,  T.  meyeri,  T.  vermis).  Because  of  sec- 
ondary homonymy,  the  species  formerly  known  as  Acon- 
tophiops lineatus  and  Typhlosaurus  lineatus  are  now  Ac- 
ontias rieppeli  and  Acontias  kgalagadi  respectively.  Lamb 
et  al.  (2010)  also  raised  Typhlosaurus  lineatus  richardi  to 
specific  level  as  Acontias  richardi.  The  Acontias  melea- 
gris  group  is  particularly  problematic  (Daniels  et  al.  2006, 
2009)  and  further  taxonomic  work  is  needed  in  order  to  rec- 
oncile morphology  and  nomenclature  with  phylogeny.  Lamb 
et  al.  (2010)  raised  A.  m.  orientalis  to  a full  species  with  A. 
percivali  tasmani  as  a synonym.  They  further  recognised  A. 
lineacauda  as  a species  level  taxon  but  acknowledged  that 
both  A.  meleagris  and  A.  lineacauda  remain  non-mono- 
phyletic  and  require  further  evaluation. 

Mausfeld  et  al.  (2002)  partitioned  Mabuya,  assigning  all 
regional  members  of  the  group  to  Euprepis.  Bauer  (2003), 
however,  demonstrated  that  the  name  Trachylepis  was  the 
appropriate  name  for  this  clade  of  skinks.  No  new  mem- 
bers of  this  genus  have  recently  been  named  from  the  At- 
las region,  but  Broadley  & Bauer  (1999)  and  Broadley 
(2000)  raised  several  species  ( T.  margaritlfer,  T.  sparsa, 
T.  depressa,  T.  punctulata,  T.  punctatissima)  from  sub- 
specific to  specific  status.  For  at  least  some  populations 
within  the  T.  striata  complex,  this  may  have  been  prema- 
ture (Castiglia  et  al.  2006).  Additional  questions  of  spe- 
cies boundaries  still  exist  in  some  species,  particularly  in 
T.  varia  (Jacobsen  1989). 

There  remains  discussion  over  the  content  and  distribution 
of  lygosomine  genera.  Wagner  et  al.  (2009)  re-validated 
Lepidothyris  for  the  red-sided  skinks  (previously  referred 
to  Lygosoma)  and  also  returned  writhing  skinks,  e.g.  Lygo- 
soma  sundevalli  and  L.  afrum,  to  Mochlus  with  both  Rio- 
pa  and  Lygosoma  being  restricted  to  Asia.  Among  regional 
lygosomines,  a single  new  species,  Panaspis  maculicollis, 
was  described  (Jacobsen  & Broadley  2000)  during  the  last 
14  years.  On  morphological  characters,  Greer  (1974)  de- 
scribed a new  genus,  Afroablepharus,  for  African  species 
with  an  ablepharine  (non-blinking)  eye,  and  contact  be- 
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tween  the  frontal  scale  and  one  subocular  scale  on  either 
side  of  the  head.  Broadley  (1989a)  rejected  this  arrange- 
ment and  retained  Panaspis  for  savanna  species,  includ- 
ing those  with  an  ablepharine  eye  from  the  Atlas  region. 
Subsequent  molecular  studies  (Schmitz  et  al.  2005a;  Je- 
sus et  al.  2007)  have  confirmed  the  generic  distinction 
of  Afroablepharus,  which  is  now  the  appropriate  genus 
for  the  two  Atlas  species.  Among  scincines,  new  species 
of  Scelotes  have  been  described  from  KwaZulu-Natal  (S. 
fitzsimonsi,  S.  bourquinl,  S.  vestigifer ; Broadley  1994) 
and  Western  Cape  (S.  montispectus ; Bauer  et  al.  2003). 
Phylogenetic  studies  of  Trachylepis  and  Scelotes  are  un- 
derway (Portik  2009;  Heideman  et  al.  2011;  Portik  etal. 
2011;  A.M.  Bauer  & T.R.  Jackman  in  prep.). 

4.9  1 faranidae 

Numerous  recent  studies  have  addressed  taxonomic  di- 
versity and  relationships  within  Australasian  varanids  (see 


reviews  in  Bohme  2003  and  Eidenmuller  & Philippen 
2008).  However,  there  have  been  relatively  few  studies 
on  the  African  radiation.  Bohme  et  al.  (1989)  described 
V.  yemenensis  from  Arabia,  and  later  Bohme  & Ziegler 
(1997)  revived  V.  ornatus  from  the  synonymy  of  V.  niloti- 
cus.  Various  biogeographic  scenarios  have  been  proposed 
for  the  origin  of  varanids,  including  an  African  origin  (sup- 
ported by  the  presence  of  the  earliest  known  varanid  fos- 
sils from  the  upper  Eocene  and  lower  Oligocene  of  Egypt; 
Holmes  et  al.  2010),  an  Asian  origin  (supported  by  the 
distribution  and  diversity  of  anguimorph  lizards)  and  vicar- 
iance  associated  with  Gondwana  following  Jurassic  and 
Early  Cretaceous  plate  movements  (Vidal  et  al.  2012). 
Molecular  data  support  an  Asian  origin  with  dispersal  into 
Africa  about  41  (49-33)  Ma  (Vidal  et  al.  2012).  Subse- 
quent to  this  dispersal,  V.  yemenensis , which  is  sister  to 
V.  albigularis,  invaded  Arabia  from  Africa,  either  across  a 
southern  land  bridge  and/or  by  overwater  dispersal  (Portik 
& Papenfuss  2012). 


5.  SERPENTES 


Phylogenetic  relationships  within  snakes  have  been  an  ac- 
tive field  in  recent  years,  with  numerous  studies  investi- 
gating different  lineages.  A good  modern  summary  is  that 
of  Vidal  et  al.  (2009),  upon  which  much  of  the  following 
discussion  is  based  (see  also  Pyron  etal.  2011).  It  is  now 
evident  that  snakes  have  a Gondwanan  origin,  evolving 
on  West  Gondwana,  the  supercontinent  comprising  South 
America  and  Africa.  Among  extant  lineages,  the  deepest 
divergences  are  found  between  what  have  been  termed 
the  Amerophidia  and  Afrophidia  (Vidal  et  al.  2007),  and 
occurred  106  (116-97)  Ma,  probably  in  association  with 
continental  breakup.  Most  ( — 85%)  living  snakes  are 
afrophidians  and  are  now  globally  distributed,  having  ini- 
tially dispersed  out  of  Africa  through  Laurasia  or  India. 
Most  basal  afrophidian  families  (Henophidia)  diverged 
in  the  Cretaceous,  104-70  Ma,  while  most  advanced 
afrophidian  families  (Caenophidia)  diverged  in  the  early 
Cenozoic,  63-33  Ma. 

Living  snakes  display  an  evolutionary  trend  of  increas- 
ing gape  size,  from  fossorial  scolecophidians  (locally  rep- 
resented by  the  blind  snakes,  Typhlopidae,  and  thread 
snakes,  Leptotyphlopidae),  via  various  intermediate  fos- 
sorial alethinophidians  (e.g.  Aniliidae,  Uropeltidae) — none 
of  which  occur  in  Africa — to  ecologically  diverse  large- 
mouthed'  macrostomatans  capable  of  ingesting  very  large 
prey.  Among  macrostomatans,  the  Henophidia  comprise  a 
suite  of  relictual  lineages  scattered  throughout  the  tropi- 
cal and  subtropical  regions.  The  great  majority  of  extant 
snakes  (~2  550  spp.)  belong  to  the  Caenophidia,  which 
includes  all  venomous  species.  There  remains  controver- 
sy about  relationships  and  content  within  the  numerous 
caenophidian  families. 

5.1  Typhlopidae 

Of  the  two  infraorders  of  snakes,  the  Scolecophidia  is  by 
far  the  most  poorly  known  in  terms  of  species  diversity, 
ecology  and  evolutionary  history.  Their  deep  (Cretaceous) 
roots  and  largely  Gondwanan  distribution  makes  these 
snakes  prime  candidates  for  study.  The  content  and  gener- 
ic allocation  of  African  typhlopids  has  been  the  subject  of 
detailed  and  extensive  morphological  research  (Broadley 


& Wallach  2000,  2007b,  2009),  although  explicit  phylo- 
genetic relationships  were  not  analysed.  A recent  phylog- 
eny  of  scolecophidians,  including  typhlopids  (Vidal  et  al. 
2010),  dates  the  divergence  of  the  group  to  the  separation 
of  East  and  West  Gondwana.  Five  main  clades  are  recog- 
nised, and  the  very  deep  genetic  divergences  observed  ne- 
cessitated the  recognition  of  a new  scolecophidian  family 
(Xenotyphlopidae)  for  two  typhlopid  species  from  Mada- 
gascar, and  another  family  (Gerrhopilidae)  for  15  species 
from  the  Philippines  (Vidal  etal.  2010).  Within  Africa  Ty- 
phlops  Oppel,  1811  is  now  restricted  to  only  seven  spe- 
cies scattered  in  western,  northern  and  eastern  Africa. 
The  Atlas  species  fall  into  three  genera,  none  of  which  are 
endemic.  A new  genus,  Afrotyphlops , was  proposed  by 
Broadley  & Wallach  (2009)  for  20  species,  most  recently 
placed  in  Rhinotyphlops  or  Typhlops.  Only  two  species 
{A.  bibronii  and  A.  fornasinii)  occur  in  the  subcontinent. 
Megatyphlops  was  described  (Broadley  & Wallach  2009) 
for  four  large  and  robust  species  that  possess  an  angular 
snout  with  a horizontal  edge  and  an  incompletely  divided 
nasal  shield.  Only  two  {M.  mucruso  and  M.  schlegelil ) oc- 
cur on  the  subcontinent.  Rhinotyphlops  is  now  restricted 
to  only  four  species,  three  occurring  in  the  Atlas  region 
and  one  in  Somalia  (Broadley  & Wallach  2009). 

5.2  Leptotyphlopidae 

Although  much  recent  work  has  dealt  with  detailed  mor- 
phological analyses  of  leptotyphlopids  from  the  eastern 
half  of  the  continent  (Broadley  & Wallach  1997a,  2007a; 
Broadley  & Broadley  1999),  including  the  description  of 
new  species  from  the  Atlas  region  ( Leptotyphlops  sylvico- 
lus ),  higher  taxonomic  relationships  were  not  addressed. 
The  first  family-level  molecular  study  on  leptotyphlopid 
relationships  (Adalsteinsson  et  al.  2009)  revealed  deep 
genetic  divergence  between  morphological ly-conservative 
lineages.  To  reflect  this,  two  subfamilies,  Epictinae  (New 
World  and  Africa)  and  Leptotyphlopinae  (Africa,  Arabia 
and  southwest  Asia),  were  recognised.  The  latter  subfami- 
ly contains  three  tribes,  two  (Myriopholini  and  Leptoty- 
phlopini)  of  which  occur  in  the  Atlas  region.  Species  with- 
in the  Atlas  region  are  now  placed  in  three  genera,  most 
remaining  within  a reduced  Leptotyphlops.  Taxa  trans- 
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ferred  to  new  genera  include  Myriopholis  longicaudus , 
Namibiana  occidental  is  and  N.  gracilior.  There  remains 
significant  non-monophyly  among  separate  populations 
of  currently  recognised  species,  indicating  that  an  unusu- 
ally large  number  of  undescribed  species  exist,  particularly 
within  the  Leptotyphlops  scutifrons-conjunctus-incogni- 
tus  species  complex  (Adalsteinsson  et  al.  2009)  which  is 
currently  being  investigated  in  more  detail  (Branch  & Vidal 
unpubl.  data). 

5.3  Python idae 

Historically  there  has  been  great  confusion  concerning  re- 
lationships among  the  numerous  groups  traditionally  as- 
signed to  basal  macrostomatans  (i.e.  all  snakes  exclud- 
ing small-mouthed  scolecophidians).  The  Henophidia, 
of  which  pythons  form  part,  has  recently  been  restricted 
in  scope  to  all  non-caenophidian  Afrophidia  (Vidal  et  al. 
2009).  Early  morphological  studies  of  the  relationships  of 
pythons  and  their  presumed  relatives  (e.g.  Kluge  1991, 
1993a, b)  placed  them  in  the  subfamily  Pythoninae  in  the 
Boidae,  sister  to  two  subfamilies,  Boinae  (boas)  and  Ery- 
cinae  (sand  boas).  Recent  molecular  studies  (e.g.  Noonan 
& Chippindale  2006;  Rawlings  et  al.  2008),  however, 
confirm  that  these  lineages  are  best  treated  as  separate 
families  within  the  superfamily  Pythonoidea,  with  the  Py- 
thonidae  more  closely  related  to  two  small  families,  the 
Loxocemidae  (containing  only  the  Mexican  Burrowing 
Python)  and  the  Xenopeltidae  (containing  the  two  Asian 
sunbeam  snakes)  rather  than  to  boas  and  their  relatives. 
Pythons  are  restricted  to  the  Old  World  with  about  40  spe- 
cies in  nine  genera  (Uetz  2012),  most  within  Australasia, 
with  only  four  in  Africa. 

5.4  Viperidae 

Various  subfamilies  have  been  proposed  within  the  Viperi- 
dae, the  best  supported  being  the  Viperinae,  Crotalinae 
and  Azemiopinae  (Zaher  et  al.  2009).  Previous  recogni- 
tion of  the  Causinae  (e.g.  Cadle  1988;  Lenk  et  al.  2001) 
was  based  on  the  assumption  that  night  adders  [Causus) 
represented  the  most  basal  lineage  within  viperids  due  to 
presumed  primitive  conditions  of  scalation,  presence  of 
round  pupils,  morphology  of  the  venom  apparatus,  ovi- 
parity,  etc.  However,  genetic  phylogenies  show  Azemiops 
to  be  a basal  lineage  within  Viperidae  and  it  is  placed  in 
a monotypic  subfamily  (Azemiopinae).  The  two  remain- 
ing clades  contain  Old  World  vipers  (Viperinae)  and  Asian 
and  New  World  pitvipers  (Crotalinae).  African  night  adders 
( Causus ) are  nested  within  other  viperines  (Nagy  et  al. 
2005)  and  a separate  subfamily  for  them  is  no  longer  jus- 
tified. 

A number  of  recent  studies  have  looked  at  Bitis  and  its 
constituent  parts,  and  various  molecular  phylogenies 
have  been  proposed  (Hermann  & Joger  1997;  Lenk  et 
al.  1999).  The  latter  authors  erected  the  new  subgenus 
Keniabitis  for  Bids  worthingtoni  Parker,  which  occupies 
a basal  position  with  regard  to  the  remaining  species.  In 
addition,  they  revived  Calechidna  Tschudi  as  a subgenus 
for  the  11  small  southern  African  species,  with  B.  atro- 
pos  as  the  type  species.  Lenk  et  al.  (1999)  also  proposed 
the  revival  of  Macrocerastes  Reuss  as  a subgenus  for  B. 
gabonica,  B.  rhinoceros  (recognised  as  a full  species),  B. 
nasicornis  and  probably  B.  parviocula,  leaving  B.  arietans 
in  the  monotypic  nominal  subgenus.  Keniabitis  and  Ca- 
lechnida  have  recent  support  from  venom ics  (Calvete  et 
al.  2007)  and  Wallach  (1998)  recognised  the  latter  sub- 
genus on  the  basis  of  the  lack  of  a tracheal  lung  in  the 


eight  species  that  he  examined.  All  of  the  above  subgenera 
( Keniabitis , Calechidna  and  Macrocerastes)  are  support- 
ed by  current  phylogenetic  analyses  of  the  genus  Bitis  (A. 
Barlow  et  al.  in  prep.),  and  recognition  of  any  of  these  as 
full  genera  would  pre-suppose  recognition  of  the  others  to 
avoid  paraphyly.  Wuster  et  al.  (2008)  noted  that  although 
the  subgenera  proposed  by  Lenk  et  al.  (1999)  reflect  the 
phylogenetic  structure  within  Bitis,  they  caution  against 
treating  them  as  full  genera  and  disrupting  the  nomen- 
clatural  stability  of  a medically-important  snake  group. 
Barlow  et  al.  (2010,  2013)  investigated  phylogeography 
in  the  Puff  Adder  [B.  arietans)  and  noted  multiple  parap- 
atric  mitochondrial  clades,  including  a widespread  south- 
ern African  clade  subdivided  into  four  separate  subclades. 
A dynamic  and  complex  history  of  refugial  isolation  and 
secondary  expansion  in  the  subcontinent  was  revealed. 

A modern  revision  of  the  four  isolated  populations  of  B. 
atropos,  using  molecular  and  morphological  analyses,  has 
demonstrated  that  all  populations  should  be  treated  as 
separate  species,  and  that  genetic  divergence  of  popula- 
tions within  the  Cape  Fold  Mountains  also  indicates  the 
presence  of  cryptic  taxa  (Branch  & Kelly  2008;  Kelly  et 
al.  2009a).  Previous  understanding  of  the  B.  cornuta 
complex  involved  the  recognition  of  central  and  eastern 
subspecies  (Hewitt  1937a;  FitzSimons  1946,  1962;  Un- 
derwood 1968).  The  last  revision  of  the  complex  (Branch 
1999a)  recognised  a suite  of  isolated  species  [B.  inornata, 
B.  albanica,  B.  armata ),  including  the  recently  described 
B.  rubida  (Branch  1997),  and  left  B.  cornuta  as  a mono- 
typic species.  This  arrangement  is  being  re-assessed  by 
means  of  a molecular  analysis  (W.  Wuster  et  al.  in  prep.). 

5.5  Colubroidea 

Within  the  Atlas  region  most  snakes  occur  within  the 
Caenophidian  radiation,  i.e.  the  ‘higher’  snakes  not  in- 
cluded in  ‘primitive’  groups  such  as  the  Scolecophidia 
(Leptotyphlopidae  and  Typhlopidae;  see  above)  or  Heno- 
phidia (represented  in  the  Atlas  region  solely  by  the  Afri- 
can python,  but  including  a number  of  other  early  snakes 
from  elsewhere  in  the  world)  radiations.  The  more  ad- 
vanced caenophidians  include  a suite  of  snake  families 
that  comprise  the  Colubroidea.  There  is  debate  over  the 
content  of  this  group,  with  Vidal  et  al.  (2007,  2010)  and 
Zaher  et  al.  (2009)  restricting  it  to  a clade  of  snakes  that 
is  sister  to  the  Elapoidea  (Elapidae  + Lamprophiidae;  Fig- 
ure 2.3).  The  Colubroidea  as  understood  by  these  authors 
includes  various  families  that  were  previously  treated  as 
subfamilies  within  a more  inclusive  Colubridae  (e.g.  Ca- 
lamariidae,  Colubridae,  Dipsadidae,  Natricidae,  Pseudo- 
xenodontidae).  In  effect,  the  Colubridae  of  these  authors 
contains  a greatly  reduced  group  of  snakes,  and  their  con- 
cept of  the  Colubroidea  is  equivalent  to  previous  usage 
of  the  Colubridae  (see  Pyron  et  al.  [2011],  for  a fuller 
discussion  and  a conflicting  treatment).  A fundamental 
difference  between  these  arrangements  is  that  basal  caen- 
ophidian lineages  such  as  the  Viperidae  are  included  (with 
other  diverse  snakes)  within  the  Colubroidea  of  Pyron  et 
al.  (2011),  but  not  within  the  restricted  usage  of  Vidal 
et  al.  (2007,  2010)  or  Zaher  et  al.  (2009).  The  latter 
concept  of  the  Colubroidea  is  adopted  in  the  Atlas,  with 
only  the  families  Natricidae  and  Colubridae  present  in  the 
region  (see  5.8). 

5.6  Lamprophiidae 

Recent  molecular  studies  have  helped  to  clarify  interfamil- 
ial  relationships  within  advanced  snakes  (Vidal  & Hedges 
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Elapoidea 


Lamprophiidae 


Elapidae 


— Oxyrhabdium  leporinum 

— Micrelaps  bicoloratus 

Dipsadidae 

Natricidae 


■ Colubridae 

■ Pseudoxenodontidae 
Homalopsidae 
Viperidae 
Pareatidae 
Xenodermatidae 
Acrochordidae 


1 = Colubroidea  senso  Pyron  et  al.  2011 

2 = Colubroidea  senso  Vidal  etal.  2007,  2010 


- Lamprophiinae 
— Pseudoxyrhopiinae 


■Lamprophiidae  — 


— Atractaspidinae  - 

— Pseudaspinae 

— Prosymninae 

— Psammophininae 


Elapidae 


Amplorinini 

Pseudoxyrhopini 

Aparallactini 

Atractaspidini 


Figure  2.3. — Phylogeny  of  snakes,  adapted  from  the  proposal  by  Vidal  et  al.  (2008a). 
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Figure  2.4. — Phylogeny  of  Elapoidea  (African  radiation  plus  Elapidae)  as  proposed  by  Kelly  et  al.  (2009b)  (reproduced  courtesy  of  John 
Wiley  & Sons  Inc.). 


Key  to  clades: 

1:  Genera  Psammodynastes  and  Buhoma  (Elapoidea  incertae  sedis) 

2:  Family  Atractaspididae 

3:  Family  Pseudaspididae  (genera  Pythonodipsas  and  Pseudaspis) 

4:  Family  Lamprophiidae 

5:  Family  Psammophiidae 

6:  Family  Prosymnidae  (genus  Prosymna) 

7:  Family  Pseudoxyrhophiidae 

A:  Asian/American  coral  snakes 

B:  Elapsoidea  and  Bungarus  (very  poorly  supported  grouping) 

C:  Laticaudinae  plus  Hydrophiinae 

D:  Hemibungarus , Ophiophagus  and  Dendroaspis 

E:  Afro-Asian  cobras  and  allies 


2002;  Kelly  et  al.  2003;  Lawson  et  al.  2005;  Vidal  et 
al.  2007a),  with  the  recognition  of  a clade  named  Elapoi- 
dea (Vidal  et  al.  2007a)  that  includes  elapids  (cobras, 
mambas,  sea  snakes  etc.)  and  a large  and  mostly  African 
(including  Madagascar)  radiation  (Figure  2.4).  The  lat- 


ter has  been  treated  as  the  Lamprophiidae  (Vidal  et  al. 
2008a),  including  four  subfamilies:  the  psammophiines 
(~7  genera,  42  species),  atractaspidines  (—12  genera, 
70  species),  lamprophiines  (—19  genera,  88  species) 
and  pseudoxyrhophiines  (—20  genera,  80  species).  Oth- 
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ers  (e.g.  Kelly  et  al.  2008)  have  accorded  them  familial 
status  (Psammophiidae,  Atractaspididae,  Lamprophiidae 
and  Pseudoxyrhophiidae),  sometimes  with  the  addition- 
al families  Prosymnidae  and  Pseudaspididae  (Kelly  et  al. 
2009b).  The  Atlas  has  adopted  the  more  conservative  ap- 
proach of  Vidal  et  al.  (2008a),  while  acknowledging  that 
further  study  is  required  to  resolve  the  relationships  of  the 
genera  Prosymna  and  Pseudaspis.  Pyron  et  al.  (2011) 
considered  the  “most  difficult  aspect  of  higher-level  colu- 
broid  taxonomy  to  be  Lamprophiidae”,  and  adopted  the 
same  approach  as  Vidal  et  al.  (2008a) — as  adopted  in 
the  Atlas — recognising  a single  family  Lamprophiidae 
with  a number  of  subfamilies.  However,  despite  finding 
additional  support  for  recognising  the  Pseudaspidinae  and 
Prosymninae  (proposed  as  new  families  by  Kelly  et  al. 
2009b),  they  surprisingly  treated  the  Aparallactinae  as  a 
subfamily  separate  from  the  Atractaspidinae  (Pyron  et  al. 
2011).  The  latter  proposal  is  not  adopted  in  the  Atlas. 
While  the  status  of  the  Pseudaspidinae  and  Prosymninae 
is  gaining  support,  we  defer  acceptance  pending  further 
analysis  of  the  relationships  of  these  genera,  particularly 
the  enigmatic  genus  Prosymna. 

5.6.1  Atractaspidinae 

A suite  of  genera  have  usually  been  assigned  to  the  at- 
ractaspidines  C Amblyodipsas , Aparallactus , Atractaspis , 
Brachyophis,  Chilorhinophis,  Elapotinus,  Homoroselaps, 
Hypoptophis , Macrelaps , Micrelaps , Poecilopholis,  Pole- 
mon , Xenocalamus)  (McDowell  1968;  Underwood  & Ko- 
chva  1993;  Spawls  & Branch  1995;  Branch  1998)  which 
are  distributed  broadly  in  Africa,  with  a limited  occurrence 
in  the  Middle  East.  The  monophyly  of  atractaspidines  is 
supported  both  by  morphological  (McDowell  1968;  Un- 
derwood & Kochva  1993;  Zaher  1999)  and  molecular  (Vi- 
dal & Hedges  2002;  Nagy  et  al.  2005)  data,  although 
inclusion  of  the  rarer  genera  (e.g.  Brachyophis , Chilorhi- 
nophis, Elapotinus,  Hypoptophis  and  Poecilopholis)  has 
not  been  rigorously  assessed.  Micrelaps  did  not  associate 
tightly  with  other  atractaspidines,  and  although  it  clearly 
belongs  in  the  Elapoidea,  its  affinities  remain  equivocal 
(Vidal  et  al.  2008a).  The  relationship  of  the  two  South  Af- 
rican harlequin  snakes  ( Homoroselaps ) to  other  atractaspi- 
dines now  appears  to  be  resolved.  Vidal  & Hedges  (2002) 
confirmed  McDowell’s  (1968)  transfer  of  Homoroselaps  to 
the  Atractaspidinae,  and  more  recent  studies  (Nagy  et  al. 
2005)  confirm  that  within  the  Atractaspidiinae,  the  genus 
Homoroselaps  is  the  sister  group  to  the  genus  Atractaspis. 

5.6.2  Lamprophiinae 

This  assemblage  of  African  snakes  (equivalent  to  the  Lam- 
prophiidae of  Kelly  et  al.  2009b)  includes  a basic  divi- 
sion between  wolf  snakes  and  their  relatives  ( Lycophidion , 
Hormonotus,  Mehelya,  Gonionotophis  etc.)  and  house 
snakes  and  their  relatives  ( Boaedon , Lamprophis,  Pseu- 
doboodon,  Bothrolycus,  Bothrophthalmus,  Lycodonomor- 
phus).  Generic  and  species  boundaries  are  problematic 
and  recent  molecular  studies  have  resulted  in  a number 
of  generic  re-arrangements  (Kelly  et  al.  2011).  These  in- 
clude the  description  of  a new  genus  ( Inyoka ) to  accom- 
modate the  Swazi  Rock  Snake,  which  was  shown  to  form 
a sister  clade  (but  with  deep  divergence)  to  the  Forest 
Wolf  Snake  ( Hormonotus  modestus).  Similarly,  the  Olive 
Ground  Snake  (previously  Lamprophis  inornatus)  was 
found  to  be  misplaced,  nested  within  water  snakes  ( Lyco - 
donomorphus)  and  it  was  therefore  transferred  to  that 
genus,  necessitating  a change  in  both  its  scientific  and 
common  names.  The  remaining  house  snakes  formed  two 
large  clades,  with  the  small  southern  African  endemic  spe- 


cies (L  aurora,  L.  fuscus,  L.  fiskii  and  L.  guttatus ) being 
retained  within  Lamprophis  (now  essentially  endemic  to 
the  Atlas  region,  with  only  one  species,  L.  guttatus,  having 
a limited  occurrence  in  southern  Namibia).  All  other  house 
snakes  recently  placed  within  Lamprophis  are  transferred 
to  a revived  Boaedon.  In  agreement  with  the  results  of 
Vidal  etal.  (2008a),  the  Dwarf  File  Snake,  Gonionotophis 
brussauxi,  was  found  by  Kelly  et  al.  (2011)  to  be  nested 
within  Mehelya.  As  the  former  has  priority,  all  members 
of  Mehelya  are  therefore  transferred  to  Gonionotophis  to 
maintain  generic  monophyly.  The  description  of  additional 
cryptic  taxa  within  Lamprophis  and  Boaedon  is  likely  (Kel- 
ly et  al.  2008,  2011). 

5.6.3  Psammophiinae 

The  psammophiine  genera  ( Dipsina , Hemirhagerrhis, 
Malpolon,  Mi  mop  his,  Psammophis,  Psammophylax, 
Rhamphiophis)  are  distributed  throughout  Africa  includ- 
ing Madagascar,  the  Middle  East,  south-central  Asia,  and 
southern  Europe  (Branch  1998;  Kelly  et  al.  2008).  Their 
monophyly  is  supported  by  morphological  and  molecular 
data  (Cadle  1994;  Brandstatter  1996;  Zaher  1999;  Vidal 
& Hedges  2002;  Kelly  et  al.  2008).  Dromophis  was  re- 
cently synonymised  with  Psammophis  (Kelly  et  al.  2008). 

5.6.4  Pseudoxyrhophiinae 

The  pseudoxyrhophiines  include  numerous  Malagasy  gen- 
era with  a number  of  species  also  found  in  the  Comoros 
Islands.  Surprisingly,  a number  of  genera  from  continental 
Africa  ( Duberria , Amplorhinus  and  possibly  Montaspis ) 
are  closely  related  to  these  Malagasy  snakes  and  are  now 
also  included  in  this  subfamily  (Lawson  et  al.  2005;  Vi- 
dal et  al.  2008a;  Kelly  et  al.  2009b).  The  latter  authors 
proposed  that  the  continental  African  genera  Duberria, 
Amplorhinus  and  possibly  Montaspis,  along  with  the  So- 
cotran  endemic  Ditypophis,  be  placed  in  a new  subfamily, 
namely  Amplorhininae,  which  reverts  to  the  Amplorhinini 
(Meirte  1992)  in  the  Atlas. 

5. 7 Elapidae 

The  taxonomy  of  African  cobras  continues  to  be  refined, 
with  the  description  of  numerous  new  species  (Broadley 
1968a,  1995;  Broadley  & Wuster  2004;  Wuster  & Broad- 
ley 2003,  2007;  Wallach  etal.  2009).  Molecular  phylog- 
enies  have  revealed  that  the  Water  Cobra,  Boulengerina 
annulata,  is  the  sister  taxon  to  Naja  melanoleuca  (Nagy 
et  al.  2005;  Wuster  et  al.  2007)  and  it  was  therefore 
synonymised  with  Naja  (Branch  2005).  In  a controver- 
sial and  taxonomically  unavailable  work  (Hoser  2009), 
Naja  was  divided  into  a number  of  new  genera,  but  these 
names  have  no  nomenclatural  standing  (see  Wallach  et  al. 
2009).  The  latter  paper  formally  proposed  a series  of  sub- 
genera into  which  African  Naja  have  been  placed.  Cobras 
within  the  Atlas  region  are  assigned  to  all  three  African 
subgenera,  namely  Naja  ( Boulengerina ) melanoleuca, 
N.  {Uraeus)  annulifera,  N.  {(Jraeus)  nivea,  N.  ( Afronaja ) 
mossambica  and  N.  ( Afronaja ) nigricincta  woodi. 

5.8  Natricidae  and  Colubridae 

Natricid  water  snakes  are  poorly  represented  in  Africa, 
with  only  two  species  of  Natriciteres  occurring  peripher- 
ally in  the  Atlas  region.  Phylogenetic  relationships  within 
and  among  the  four  African  genera  remain  unstudied.  The 
content  and  relationships  of  colubrid  snakes  assigned  to 
this  family  remains  problematic.  While  a number  of  Pal- 
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aearctic  groups  have  been  well-studied,  there  have  been 
few  African  studies.  Only  a limited  phylogeny  (Nagy  et  al. 
2003)  of  the  African  Colubridae  sensu  stricto  (Vidal  et 
al.  2007a;  Zaher  et  al.  2009)  has  been  presented  and 
this  suggests  the  recognition  of  several  tribes.  Whether 
these  subclades  are  best  treated  as  tribes  or  subfamilies 
within  the  reduced  Colubridae  requires  further  study.  The 
Colubrini  ( sensu  Nagy  et  al.  2005)  includes  diverse  Af- 
rican ( Platyceps , Hemorrhois , Spalerosophis ),  Socotran 
C Hemerophis ) and  Palaearctic  ( Hlerophls , Eirenis ) gen- 
era, as  well  as  a number  of  species,  e.g.  ‘ Coluber ’ dorrii 
(West  Africa)  and  ‘Coluber’  zebrina  (Namibia)  whose  taxo- 
nomic assignment  remains  problematic  (Schatti  & Charvet 
2003).  The  former  species  has  been  transferred  to  a new 
genus,  Bamanophis  (Schatti  & Trape  2008),  while  the  ge- 


neric status  of  C.  zebrina  remains  unresolved.  Based  on 
cranial  features,  Bourgeois  (1968)  recognised  a subfamily 
Boiginae  that  included  the  genera  Boiga , Telescopus , Cr- 
otaphopeltis  and  Dipsadoboa.  This  assemblage  is,  per- 
haps, best  treated  as  a tribe  (Boigini)  within  the  Colubri- 
dae, and  the  molecular  data  of  Gravlund  (2001)  and  Kelly 
et  al.  (2003)  support  the  inclusion  of  Dasypeltis  within 
it.  Bourgeois  (1968)  also  erected  two  other  subfamilies, 
Dispholidinae  and  Philothamninae,  within  the  Colubridae, 
but  the  latter  has  not  yet  been  supported  by  molecular 
data  and  its  status,  even  as  a tribe  (Philothamnini),  re- 
mains problematic.  Broadley  & Wallach  (2002)  recog- 
nised a tribe  Dispholidini,  including  the  genera  Thrasops , 
Rhamnophis,  Dispholidus  and  Thelotornis,  to  which  they 
added  a new  genus  ( Xyelodontophis ) from  Tanzania. 


CONCLUDING  REMARKS 


The  last  two  decades  of  systematic  studies  on  southern 
African  reptiles  has  resulted  in  the  recognition  of  nearly 
200  additional  species,  an  increase  of  over  50%  on  previ- 
ously recognised  diversity  (Branch  1988a).  Many  of  these 
new  taxa  were  previously  considered  subspecies  that 
have  subsequently  been  elevated  to  full  species.  Others 
are  newly  recognised  cryptic  taxa,  often  revealed  by  ge- 
netic analysis  of  polymorphic  species,  that  either  utilised 
old  names  revived  from  synonymy  or  required  new  names 
(e.g.  Pachydactylus  monicae , P.  goodl , P.  atorquatus). 
Some  discoveries  were  of  spectacular  new  species  such 
as  Afroedura  hawequensis,  Montaspis  gilvomaculata  and 
Afrogecko  swartbergensis , all  of  which  were  obvious  taxo- 
nomic novelties. 

In  addition  to  this  surfeit  of  new  species,  molecular  studies 
have  also  allowed  increasing  insight  into  the  evolutionary 
relationships  of  taxa.  This  is  reflected  in  the  description  of 
numerous  new  genera  and  higher  taxonomic  ranks,  includ- 
ing new  or  revived  genera  and/or  subgenera  of  gekkonids, 
cordylids,  chamaeleonids,  leptotyphlopids,  lamprophiids 
and  elapids,  as  well  as  the  new  subfamilies  Platysaurinae 


and  Leptotyphlopinae.  It  is  unlikely  that  this  upheaval  will 
end  soon  as  numerous  families  and  genera  require  further 
analysis.  As  has  been  noted  elsewhere  (Branch  2010), 
these  are  exciting  times  for  systematic  studies  in  the  Atlas 
region,  and  indeed  in  the  whole  of  Africa. 

Perhaps  one  of  the  most  important  consequences  of  re- 
cent taxonomic  studies  on  reptiles  from  the  Atlas  region 
has  been  the  awareness  that  increased  species  diversity  is 
often  reflected  in  small  species’  distributions.  Many  taxa, 
including  some  recently  described  species,  have  ultra-re- 
stricted ranges  and  are  known  from  less  than  1-5  QDGCs — 
e.g.  Acontias  kgalagadi  subtaeniatus,  A.  poecilus , A. 
rieppeli , Scelotes  limpopoensis  albiventris,  Bradypodion 
caffer,  B.  nemorale,  B.  ngomeense,  Afroedura  multiporis 
multiporis  and  Cryptactites  peringueyi.  As  a consequence 
they  are  often  of  conservation  concern  as  even  relatively 
localised  stochastic  events  may  threaten  the  entire  range 
of  the  species.  It  has  been  noted  previously  (e.g.  Padial  & 
De  la  Riva  2006),  and  supported  here  and  in  the  follow- 
ing chapter,  that  good  conservation  is  best  supported  on  a 
secure  bedrock  of  vigorous,  ongoing  taxonomic  research. 
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CHAPTER  3 

Conservation  status,  diversity,  endemism,  hotspots 

and  threats 

William  R.  Branch 


“ Producing  National  Red  Lists  is  a critical  first  stage  in  identifying  where  species  are 
threatened , why  they  are  threatened  and  what  needs  to  be  done  about  it.” 

(Jonathan  Baillie,  Zoological  Society  of  London,  June  2009) 

1.  INTRODUCTION 


1.1  Scope 

While  much  attention  has  been  paid  to  global  declines 
in  amphibian  populations  (Blaustein  & Wake  1990a, b; 
Wake  1991;  Houlahan  etal.  2000;  Blaustein  & Kiesecker 
2002;  McCallum  2007;  Allentoft  & O’Brien  2010)  there 
has  been  relatively  little  attention  directed  towards  the  glo- 
bal conservation  status  of  reptiles.  This  may  be  due  to 
a variety  of  factors,  including  their  greater  diversity,  the 
practical  difficulties  in  surveying  many  reptile  groups,  their 
lack  of  charisma,  and  the  venomous  nature  of  a small  mi- 
nority of  them.  For  whatever  reason,  reptile  conservation 
in  South  Africa,  Lesotho  and  Swaziland,  and  globally,  has 
lagged  behind  that  of  all  other  terrestrial  vertebrates. 

Unlike  fish  and  birds,  reptiles  are  rarely  of  direct  eco- 
nomic use  and  usually  have  limited  appeal  in  ecotourism 
ventures.  They  cannot,  therefore,  play  much  of  a part  in 
tourist  enterprises  that  stimulate  employment  to  uplift  dis- 
advantaged communities.  As  a consequence,  reptiles  re- 
main largely  neglected  in  a fragile  economic  climate  and 
a conservation  paradigm  that  views  wildlife  not  for  its  in- 
trinsic value,  but  in  terms  of  its  use  to  people.  Despite 
these  caveats,  however,  reptiles  are  important  compo- 
nents of  both  aquatic  and  terrestrial  ecosystems,  playing  a 
role  both  as  predators  and  as  prey,  and  thereby  providing 
links  in  trophic  transfers.  Many  reptiles  are  also  among 
the  smallest  known  vertebrates,  and  many  have  very  re- 
stricted ranges. 

Assessment  of  the  conservation  status  of  any  taxon  re- 
quires knowledge  of  its  diversity,  distribution,  endemicity, 
biology  and  habitat  requirements,  as  well  as  quantifica- 
tion of  the  environmental  and  anthropogenic  threats  that 
it  faces.  A primary  requirement  of  such  an  assessment  is 
a stable  taxonomy,  or  at  least  an  awareness  of  its  limita- 
tions. With  recent  taxonomic  summaries  of  the  reptiles  of 
South  Africa,  Lesotho  and  Swaziland  (Branch  1998;  Alex- 
ander & Marais  2007),  and  the  detailed  mapping  of  their 
distributions  (this  Atlas),  it  is  now  opportune  to  review 
their  conservation  status. 

This  chapter  summarises  the  findings  of  the  individual  as- 
sessments of  the  reptiles  of  the  Atlas  region  (South  Af- 


rica, Lesotho  and  Swaziland),  and  reviews  the  previous 
and  current  conservation  status  of  this  fauna.  It  includes 
a summary  of  geographical  hotspots  for  all  reptiles,  for 
the  major  subgroups  of  reptiles,  e.g.  chelonians,  lizards 
and  snakes,  for  endemic  reptiles,  and  also  for  threatened 
and  Near  Threatened  reptiles.  Descriptions  of  the  threats 
that  they  face  are  also  discussed.  The  chapter  concludes 
with  pointers  to  pragmatic  measures  for  the  protection  of 
threatened  species,  and  the  need  to  stimulate  taxonomic 
competence  and  awareness  in  Africa  to  direct  and  opti- 
mise conservation  measures.  There  is  a need  for  funda- 
mental changes  in  the  way  that  reptiles  are  viewed  if  they 
are  to  be  succesfully  conserved  in  the  region. 

1.2  Background 

The  last  review  of  threatened  reptiles  in  South  Africa,  in- 
cluded in  the  Red  Data  Book  (RDB)  series  of  the  South 
African  National  Scientific  Programme,  was  published  in 
1988.  It  formed  part  of  a multi-authored  review  of  the 
threatened  herpetofauna  of  South  Africa  (Branch  1988a). 
Although  the  status  and  threats  to  species  were  discussed 
in  a general  forum  of  local  experts,  the  criteria  for  selec- 
tion remained  individual  and  subjective.  Candidate  spe- 
cies were  submitted  and  selection  was  based  mostly  on 
restricted  distribution  and  perceived  threats  to  known 
taxa.  Little  empirical  data  was  presented  and  knowledge 
of  the  basic  biology  of  many  species,  their  distributions, 
population  estimates  and  documented  threats  were  largely 
unknown,  or  at  best  anecdotal.  The  final  selection,  there- 
fore, included  a number  of  charismatic  species  whose 
threatened  status  was  uncritically  accepted  but  which  has 
subsequently  been  shown  to  be  undeserved  (see  below). 
However,  the  publication  was,  like  many  other  South  Afri- 
can RDBs  of  the  time,  explicitly  provisional  and  based  on 
the  best  available  information. 

Despite  these  limitations,  the  1988  RDB  was  an  improve- 
ment on  its  predecessor  (McLachlan  1978a)  and  adopted 
a number  of  modifications,  the  most  important  being  rec- 
ognition of  its  parochial  nature,  and  awareness  of  its  pre- 
dictive and  prescriptive  value.  Collar  (1986)  noted  that 
RDBs  should  play  a part  in  national  conservation-strat- 
egy development  by  listing  not  only  threatened  species 
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but  also  providing  “status  notes  on  all  species,  however 
widespread  and  abundant,  that  are  endemic  to  the  coun- 
try”, a stance  that  has  been  emphasised  recently  (Baillie 
2009).  The  recognition  of  national  “ultimate  responsibili- 
ty” (Branch  1988a),  i.e.  that  national  authorities  have  glo- 
bal responsibility  for  the  conservation  of  endemic  species, 
led  to  the  formal  recognition  of  species  within  Restricted 
(endemic)  and  Peripheral  categories  in  the  1988  RDB, 
and  the  inclusion  of  an  appendix  listing  all  endemic  rep- 
tiles and  amphibians  occurring  in  South  Africa,  Lesotho 
and  Swaziland.  This  approach  was  re-iterated  by  Garden- 
fors  et  al.  (2001),  with  the  adoption  of  regional  and  global 
conservation  assessments. 

Since  1966,  the  IUCN  has  prepared  RDBs  (later  Red 
Lists)  to  compile  information  on  threatened  species  (Scott 
et  al.  1987).  The  South  African  regional  summaries,  like 
the  early  IUCN  reviews,  were  often  subjective  and  driven 
by  concern  for  a limited  spectrum  of  charismatic  species. 
As  a consequence,  there  was  a need  to  revise  the  catego- 
ries of  threat  and  to  develop  more  rigorous  criteria  for  the 
assignment  of  taxa  (Fitter  & Fitter  1987).  Later,  Mace  & 
Lande  (1991)  initiated  the  use  of  quantitative  criteria  for 
assessing  the  conservation  status  of  species,  and  these 
have  been  refined  and  upgraded  on  an  ongoing  basis.  Af- 
ter discussion  on  various  drafts  by  the  international  con- 
servation community  (Mace  et  al.  1992;  Mace  & Stuart 
1994),  standardised  criteria  were  first  globally  adopted  in 
1994,  first  applied  in  the  1996  Red  List,  and  updated  in 
recent  Red  Lists  (e.g.  Hilton-Taylor  2000).  For  the  SARCA 
assessment,  the  IUCN  Red  List  Categories  and  Criteria 
Version  3.1  (IUCN  2001)  were  used. 

The  IUCN  Red  List  categories  (Appendix  1)  include  a hi- 
erarchy within  the  broad  category  of  ‘threatened’,  ranging 


in  severity  from  Critically  Endangered  (CR)  to  Endangered 
(EN)  and  Vulnerable  (VU).  Other  species  of  conservation 
concern,  considered  in  danger  of  becoming  threatened  if 
relevant  threats  continue  unabated,  are  categorised  as 
Near  Threatened  (NT)  (Mace  2000).  Species  that  are 
evaluated  and  found  currently  non-threatened  are  catego- 
rised Least  Concern  (LC).  Species  having  insufficient  in- 
formation to  assess  their  conservation  status  are  placed 
in  a Data  Deficient  (DD)  category,  and  are  not  included 
in  counts  of  threatened  taxa.  Definitions  of  these  catego- 
ries, and  their  requisite  criteria,  are  detailed  in  Appendix 
1.  Gardenfors  et  al.  (2001)  discussed  the  application  of 
IUCN  Red  List  categories  at  the  regional  level  and  noted 
that,  for  endemic  species,  the  IUCN  criteria  can  be  used 
without  modification.  For  regionally  threatened  taxa  that 
have  wider  distributions  outside  the  region  of  assessment, 
the  IUCN  categories  can  be  used  for  regional  assessments. 

With  developments  in  international  conservation,  a re- 
gional re-evaluation  of  the  conservation  status  of  South 
African  reptiles  was  urgently  needed,  especially  as  it  was 
over  20  years  since  the  previous  compilation.  This  was 
prompted  by  many  factors,  including  an  increasing  aware- 
ness of  the  global  plight  of  species  (Baillie  et  al.  2010), 
and  the  out-dated  taxonomy  on  which  the  1988  RDB  was 
based.  In  addition,  the  success  of  the  Southern  African 
Frog  Atlas  Project  (SAFAP),  initiated  in  1995  (Harrison 
& Burger  1998)  and  completed  in  2001  (Harrison  et  al. 
2001),  stimulated  a desire  to  develop  a similar  vehicle  for 
a modern  re-appraisal  of  the  conservation  status  of  South 
African  reptiles.  Because  of  their  situation  within/on  South 
Africa’s  borders,  the  reptiles  of  Lesotho  and  Swaziland 
were  included  in  this  appraisal. 
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2.  DIVERSITY  AND  ENDEMISM 


In  the  early  phases  of  the  Southern  African  Reptile  Con- 
servation Assessment  (SARCA),  the  South  African  herpeto- 
logical  community  held  a number  of  workshops  to  compile 
an  updated  checklist  of  the  species  to  be  assessed.  Recent 
and  ongoing  taxonomic  studies  on  reptiles  in  the  Atlas  re- 
gion abound  and  the  increased  use  of  molecular  studies 
has  supported  the  application  of  new  species  concepts. 
Phylogenies  based  on  multiple  gene  analysis  have  also  re- 
vealed surprising  levels  of  cryptic  divergence  at  the  spe- 
cies level  (e.g.  Bauer  et  al.  2006b;  Branch  et  al.  2006b; 
Tilbury  & Tolley  2009b),  genus  level  (e.g.  Bauer  & Lamb 
2005;  Adalsteinsson  et  al.  2009;  Stanley  etal.  2011)  and 
higher  levels  (e.g.  Vidal  et  al.  2008a;  Kelly  et  al.  2009b, 
2010).  For  a fuller  discussion  of  these  changes,  see  Chap- 
ter 2.  After  taxonomic  consensus  was  reached  within  the 
SARCA  community  on  the  content  of  the  checklist,  data 
sheets  were  produced  for  each  taxon  and  assessments 
were  submitted  for  review  to  the  IUCN  before  final  publi- 
cation. Note,  however,  that  where  no  agreement  could  be 
reached  between  an  account  author /Atlas  editors  and  the 
IUCN  reviewer,  the  editors’  opinion  took  precedence. 

Subspecies  in  herpetology  are  now  used  sparingly,  and 
no  new  subspecies  have  been  described  within  the  sub- 
continent during  the  last  decade.  This  is  in  part  due  to  a 
decline  in  the  use  in  herpetology  of  the  problematic  Bio- 
logical Species  Concept,  and  the  increasing  adoption  of 
evolutionary  and  phylogenetic  species  concepts  (see  Frost 
& Hillis  1990  for  a reasoned  discussion). 

There  are  384  reptile  species  (422  species  and  subspe- 
cies, i.e.  taxa)  in  the  Atlas  region.  This  includes  the  Brah- 
miny  Blind  Snake  ( Rhamphotyphlops  braminus)  that  is 
an  established  alien  species,  first  recorded  in  the  Cape  by 
A.  Smith  (1838).  The  conservation  status  of  this  species 


was  not  assessed,  nor  was  it  considered  in  the  following 
discussion  of  species  diversity  in  the  region. 

2.1  Diversity 

Among  vertebrates,  global  reptile  species  diversity  is  lower 
only  than  that  of  fish  and  birds.  New  and  powerful  taxo- 
nomic techniques,  as  well  as  increasing  access  to  poorly- 
known  regions,  have  resulted  in  continual  discoveries  of 
overlooked  reptile  species.  The  checklist  of  global  reptiles 
is  therefore  increasing  almost  daily.  In  the  first  electronic 
online  reptile  database,  Uetz  (2000)  listed  7 870  extant 
reptile  species  and  by  2008,  this  had  risen  to  8 734  (Uetz 
2010).  This  number  continues  to  climb  and  by  Febru- 
ary 2012  there  were  9 547  known  reptile  species  (Uetz 
2012),  an  increase  of  1 677  species  and  nearly  17.6%  in 
only  12  years  (Table  3.1). 

The  diversity  of  reptiles  in  the  Atlas  region  reflects,  with  only 
a few  exceptions,  the  full  spectrum  of  families  occurring  in 
sub-Saharan  Africa.  It  comprises  23  chelonian  species  (25 
taxa,  i.e.  species  and  subspecies),  one  crocodile,  244  liz- 
ards (270  taxa)  and  116  snakes  (126  taxa).  Ten  recognised 
subspecies  of  some  terrestrial  species  that  have  large  con- 
tiguous ranges,  e.g.  Aspidelaps  scutatus,  Zygaspis  vandami 
and  Psammobates  tentorlus , were  not  assessed  separately. 
However,  geographically-isolated  subspecies  of  species  with 
fragmented  ranges  (e.g.  Lygodactylus  ocellatus ) were  as- 
sessed separately.  Maps  and  assessments  were  prepared  for 
all  other  subspecies  (24  lizards,  five  snakes)  when  it  was 
considered  that  their  conservation  status  may  differ  from 
that  of  conspecifics,  particularly  montane  isolates,  e.g.  sub- 
species of  the  black-spotted  day  geckos  (e.g.  Lygodactylus 
nigropunctatus  and  L ocellatus ) and  some  flat  lizards  (e.g. 
Platysaurus  intermedius  and  P.  orientalis). 


Albany  Thicket  Biome,  EC,  with  alien  Opuntia  (paddle  cactus)  infestation 
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Table  3.1. — Comparison  of  the  Atlas  region  and  global  reptile  species  diversity 


Group 

Atlas  region  2014 

Global  2000  (Uetz  2000) 

Global  2012  (Uetz  2012) 

Atlas  % global  diversity 

Chelonians 

23 

295 

327 

7.03 

Crocodilians 

1 

23 

25 

4.0 

Squamates 

Lizards 

244 

4 470 

5 815 

4.19 

Snakes 

116 

2 920 

3 378 

3.43 

Tuataras 

0 

1 

1 

NA 

Total 

384 

7 870 

9 547 

4.02 

South  Africa  has  the  richest  national  diversity  of  geckos, 
cordylids  and  amphisbaenids  in  Africa.  Reptile  diversity  in 
the  Atlas  region  is  summarised  by  group  in  Table  3.2,  in- 
cluding the  total  numbers  of  taxa  (species  and  subspecies) 
and  the  number  of  endemic  and  near-endemic  (at  least 
90%  of  range  in  Atlas  region)  taxa,  in  each  major  group. 

The  lizard  fauna  of  the  Atlas  region  (244  species)  is  domi- 
nated by  geckos  (70  species,  77  species  and  supspecies), 
but  with  high  diversities  of  skinks  (59,  61)  and  cordylids 
(39,  50).  The  lowest  diversity  occurs  in  agamids  (6,  7) 
and  varanids  (2,  2),  of  which  no  endemic  species  occur  in 


the  Atlas  region.  Both  families,  particularly  varanids,  dis- 
play relatively  low  diversity  in  Africa  relative  to  Australa- 
sia, but  the  oldest  unambiguous  fossils  of  Varanus  date 
from  late  Eocene  and  early  Oligocene  deposits  in  Egypt, 
indicating  that  the  genus  arose  in  Africa  before  dispersing 
to  Australia  and  Asia  (Holmes  et  at.  2010). 

Although  snake  species  diversity  in  the  Atlas  region  (116 
species,  126  taxa)  is  not  as  high  as  that  in  tropical  Africa 
(Democratic  Republic  of  Congo  [DRC]  168  species,  Tan- 
zania 167  species,  Cameroon  156  species  [Uetz  2011]), 
it  surpasses  that  of  many  other  African  countries  of  com- 


Table  3.2. — Diversity  and  endemicity  by  family  of  indigenous  reptiles  in  the  Atlas  region 


Family 

Number  of  species 
(plus  subspecies) 

Number  of  endemic  (near- 
endemic) species  and 
subspecies 

% endemicity  of  endemic  and 
near-endemic  species  and 
subspecies 

Chelonians 

Sea  turtles 

5(5) 

0(0) 

0 

Pelomedusidae 

5(5) 

0(0) 

0 

Testudinidae 

13  (15) 

6(4) 

40.0 

Subtotal 

23  (25) 

6(4) 

40.0 

Crocodiles 

Crocodylidae 

1 (1) 

0(0) 

0 

Subtotal 

1 (1) 

0(0) 

0.00 

Lizards 

Agamidae 

6(7) 

1 (2) 

42.9 

Amphisbaenidae 

10  (12) 

2 (2) 

25.0 

Chamaeleonidae 

19  (19) 

16(1) 

89.5 

Gekkonidae 

70  (77) 

42  (5) 

61.3 

Lacertidae 

26  (29) 

13  (2) 

51.7 

Scincidae 

59  (61) 

32  (4) 

59.0 

Cordylidae 

39  (50) 

42  (5) 

94.0 

Gerrhosauridae 

13  (13) 

7 (0) 

53.8 

Varanidae 

2 (2) 

0(0) 

0.0 

Subtotal 

244  (270) 

155  (24) 

66.3 

Snakes 

Typhlopidae 

6(6)* 

0(1) 

16.6 

Leptotyphlopidae 

10(11) 

4(3) 

63.6 

Pythonidae 

1 (1) 

0(0) 

0.0 

Lamprophiidae 

Lamprophiinae 

15  (15) 

7(1) 

53.3 

Atractaspidinae 

14  (16) 

6(1) 

43.8 

Psammophiinae 

16  (16) 

1 (1) 

12.5 

Incertae  sedis  ( Prosymna , Pseudaspis) 

7(7) 

0(1) 

14.3 

Pseudoxyrhophiinae 

4(4) 

2(1) 

75.0 

Natricidae 

2 (2) 

0(0) 

0.0 

Elapidae 

13  (18) 

3(1) 

22.2 

Viperidae 

13  (13) 

4(1) 

38.5 

Colubridae 

14  (16) 

2 (0) 

12.5 

Subtotal 

116  (126) 

29  (10) 

31.0 

TOTAL 

383  (421) 

190  (38) 

54.2 

excludes  introduced  Brahminy  Blind  Snake 
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parable  size,  e.g.  Ethiopia  (107  species)  and  Nigeria  (105 
species)  (Uetz  2012).  The  Atlas  region  is  located  in  a 
temperate-subtropical  transitional  area  and  it  is  therefore 
surprising  that  its  snake  diversity  is  so  much  greater  than 
that  of  many  tropical  African  countries,  and  considerably 
higher  than  the  33  species  recorded  for  Western  Europe 
(Speybroek  etal.  2010). 

2.2  Endemicity 

The  Atlas  region  shows  a high  proportion  of  endemic  (190) 
and  near-endemic  (38)  taxa  (228  of  421  indigenous  taxa, 
54.2%),  but  of  these  only  one  (the  flat  gecko  Afroedura 
major)  is  endemic  to  Swaziland,  and  none  are  endemic 
to  Lesotho  (Appendix  3).  Endemicity  (endemic  and  near- 
endemic taxa)  in  lizards  (179  of  270  taxa,  66.3%)  is 
substantially  higher  than  that  of  snakes  (39  of  126  taxa, 
31.0%),  and  is  dominated  by  the  cordylids  (94.0%) 
and  chameleons  (89.5%).  There  is  also  high  endemicity 
among  geckos  (61.3%),  skinks  (59.0%)  and  plated  liz- 
ards (53.8%).  Cordylid  and  gekkonid  endemicity  is  associ- 
ated with  substrate  specificity  (Bauer  1990),  particularly 
for  rupicolous  forms.  Chameleon  endemicity  results  from 
their  more  direct  linkage  with  vegetation,  with  recent  ra- 
diations of  dwarf  chameleons  occupying  open  habitats, 
and  older  lineages  persisting  in  relictual  forested  habitats 
that  correspond  to  continental  shifts  in  vegetation  patterns 
since  the  Miocene  Climatic  Optimum  (Tolley  et  al.  2006, 
2008).  The  lower  endemicity  among  lacertids  and  worm 
lizards  (Amphisbaenidae)  is  a reflection  of  their  adaptation 
to  sandy  habitats,  with  many  having  ranges  that  extend 


Table  3.3. — Diversity  and  endemicity  of  taxa  within  the  11  most 
speciose  reptile  genera  in  the  Atlas  region 


Genus 

Total  species 
and  subspecies 

Endemic  and  Near-endemic 
species  and  subspecies  in 
Atlas  region 

Pachydactylus 

29 

16 

Acontias 

21 

14 

Scelotes 

19 

18 

Bradypodion 

17 

17 

Platysaurus 

15 

13 

Afroedura 

14 

13 

Trachylepis 

13 

1 

Lygodactylus 

11 

8 

Cordylus 

11 

10 

Bids 

11 

5 

Psammophis 

11 

2 

Total 

172 

117 

into  neighbouring  Botswana  and  Namibia.  Many  of  these 
species,  however,  are  endemic  to  southern  Africa,  if  not 
strictly  endemic  to  the  Atlas  region. 

Within  the  Atlas  region,  significant  reptile  diversity  is  con- 
tained within  just  11  speciose  genera  that  each  contain 
11-29  taxa.  These  large  genera  are  not  artefacts  of  tax- 
onomy and  the  individual  monophyly  of  most  has  been 
confirmed  by  recent  phylogenetic  studies,  in  some  cas- 
es necessitating  significant  generic  re-adjustments,  e.g. 
Cordylus  (Stanley  et  al.  2011),  Acontias  (Lamb  et  al. 
2010),  Bradypodion  (Tolley  et  al.  2008),  Platysaurus 
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(Scott  et  al.  2004;  Stanley  et  at.  2011),  Pachydactylus 
(Bauer  & Lamb  2005)  and  Bids  (Hermann  & Joger  1997; 
Lenk  et  al.  1999).  Together  they  contain  a total  of  172 


taxa  (40.9%  of  421  taxa  in  the  Atlas  region)  and  117  en- 
demic or  near-endemic  taxa  (51.3%  of  228  endemic  and 
near-endemic  taxa;  Table  3.3). 


3.  CONSERVATION  ASSESSMENT 


3.1  Coverage 

This  is  the  first  time  that  an  assessment  of  the  conserva- 
tion status  of  all  reptiles  within  the  Atlas  region  has  been 
undertaken.  Previous  assessments  were  prepared  for  only 
a subset  of  reptiles  in  the  region  that  were  considered  to 
be  of  conservation  concern  by  either  the  editor  (McLachlan 
1978a),  or  by  a select  committee  (Branch  1988a).  Pre- 
vious assessments  (McLachlan  1978a;  Branch  1988a), 
in  part,  were  subject  to  individual  preference  and  were 
therefore  biased  towards  charismatic,  well-known  spe- 
cies. Moreover,  it  was  impossible  to  decide  whether  spe- 
cies that  were  not  included  had  been  overlooked  in  previ- 
ous assessments,  or  whether  some  species  had  become 
of  conservation  concern  subsequent  to  previous  assess- 
ments. To  avoid  such  confusion  this  iteration  has  assessed 
all  species  naturally  occurring  in  the  Atlas  region.  The 
only  exceptions  are  seven  peripheral  taxa  (four  lizards  and 
three  snakes)  that  all  have  much  greater,  contiguous  rang- 
es elsewhere,  with  >95%  of  their  range  outside  the  Atlas 
region,  and  have  been  recorded  from  two  or  less  quarter- 
degree  grid  cells  (QDGCs)  within  the  Atlas  region.  These 
taxa  were  distinguished  from  species  that  had  isolated 
populations  within  the  Atlas  region  (e.g.  Gaboon  Adder, 
Bids  gabonica),  and  for  which  there  was  no  evidence  of 
migration  into  the  regional  populations. 

One  introduced  species  was  also  not  assessed,  although  it 
is  included  in  the  Atlas.  The  Brahminy  Blind  Snake  ( Ram - 
photyphlops  braminus)  is  an  all-female  parthenogenetic 
scolecophidian  that  was  introduced  into  the  Cape  Town 
region  as  long  ago  as  the  early  19th  century  (A.  Smith 
1838).  This  is  the  only  introduced  species  in  South  Africa 
known  to  have  established  breeding  colonies  (McLachlan 
1978b;  Alexander  1987).  A number  of  other  exotic  spe- 
cies (Appendix  4)  have  either  been  accidentally  translo- 
cated to  South  Africa  or  escaped  from  captivity  but  have 
not  established  breeding  colonies,  e.g.  Gekko  monarchus 
(Bauer  & Branch  2004),  Agama  agama  (A.  Turner  pers. 
comm.)  and  Trachemys  scripta  (Newbery  1984).  Their 
conservation  status  is  not  assessed  here  and  neither  are 
they  included  in  the  Atlas. 

The  conservation  status  of  405  taxa  (nearly  96%)  of  the 
reptiles  occurring  in  the  Atlas  region  was  assessed.  Only 


five  species  (the  amphisbaenid  Monopeltls  leonhardi,  the 
lacertid  Nucras  caesicaudata,  the  plated  lizard  Gerrho- 
saurus  auritus , the  snakes  Xenocalamus  sabiensis  and 
Natriciteres  olivacea),  and  the  peripheral  gecko  subspe- 
cies Chondrodactylus  angulifer  namibensis,  of  the  421 
indigenous  taxa  in  the  region,  did  not  meet  the  criteria  for 
assessment  (i.e.  <5%  of  range  in  Atlas  region  and  known 
from  two  or  less  QDGCs  in  the  region).  Further  taxa  not 
assessed  include  the  introduced  Brahminy  Blind  Snake 
(. Rhamphotyphlops  braminus ) and  a number  of  poorly- 
defined  subspecies,  including:  Psammobates  tentorius 
trimeni,  P.  t.  verroxii , Zygaspis  vandami  arenicola,  Tropl- 
dosaura  montana  natalensis,  T.  m.  ranger i,  Elapsoidea 
sundevallii  decosteri , E.  s.  fitzsimonsi , E.  s.  longicauda , 
E.  s.  media  and  Leptotyphlops  scudfrons  conjunctus. 
Therefore,  16  of  the  421  indigenous  taxa  in  the  region 
were  not  assessed. 

Global  assessments  were  prepared  for  283  taxa,  including 
all  endemic  (190)  and  near  endemic  taxa  (38),  as  well  as 
for  54  additional  taxa  that  are  mainly  endemic  to  southern 
Africa  and  for  which  an  understanding  of  their  biology, 
distribution  and  habitats  was  adequate  to  determine  their 
global  conservation  status.  The  great  majority  of  these  ad- 
ditional assessments  for  taxa  with  ranges  extended  mainly 
extralimital  to  the  Atlas  region  resulted  in  Least  Concern 
status.  An  additional  122  regional  assessments  were  pre- 
pared for  species  whose  ranges  extended  mainly  extral- 
imitally,  and/or  the  isolated  local  population  was  consid- 
ered to  merit  a different  conservation  assessment  to  the 
documented  or  assumed  global  status,  e.g.  sea  turtles  for 
which  the  Atlas  assessments  were  all  regional. 

3.2  Assessments 

A summary  of  the  assessments  is  given  in  Table  3.4.  Sev- 
enty-seven percent  (324  of  405)  of  taxa  assessed  were 
considered  Least  Concern.  Six  taxa  were  treated  as  Data 
Deficient  because  insufficient  data  was  available  for  assess- 
ment. One  of  these  was  the  Olive  Ridley  Turtle  ( Lepidoche - 
lys  olivacea),  for  which  there  are  very  few  records  from  the 
eastern  coastal  waters  of  the  Atlas  region  and  which  has 
at  best  a marginal  distribution  in  the  region — it  may  even 
be  considered  a vagrant.  Other  taxa  could  not  be  assessed 


Table  3.4. — Summary  of  assessment  findings  for  421  endemic  reptile  taxa  in  the  Atlas  region 


Category 

Conservation  Assessment  of  Atlas  Region:  number  of 
species  and  subspecies  (%  of  405  taxa  assessed) 

IUCN  2010b 

Least  Concern 

324  (80.0) 

Near  Threatened 

37  (9.1) 

18 

Vulnerable 

21  (5.2) 

14 

Endangered 

10  (2.5) 

3 

Critically  Endangered 

5 (1.2) 

3 

Extinct 

2 (0.5) 

1 

Data  Deficient 

6(1.5) 

2 

Not  Assessed 

16  (4.0  ) 

NA 

Taxa  of  conservation  concern  (EX,  CR,  EN,  VU,  NT,  DD) 

81  (20.0) 

39 

28 
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Bokong  Nature  Reserve,  Maloti  Mountains,  central  Lesotho;  Grassland  Biome 


M.F.  Bates 


Black  Rock,  KZN;  Indian  Ocean  Coastal  Belt  Biome  J.  Marais 


due  to  taxonomic  confusion  concerning  the  status  of  the 
subspecies  ( Acontias  kgalagadi  subtaeniatus , Lygodacty- 
lus  nigropunctatus  incognitus  and  Lygodactylus  nigro- 
punctatus  montiscaeruli).  One  species  ( Leptotyphlops 
sylvicolus,  Adalsteinsson  et  al.  2009)  may  contain  a 
number  of  cryptic  species.  Finally,  the  enigmatic  and 
very  rare  Cream-spotted  Mountain  Snake  ( Montaspis  gil- 
vomaculata),  known  from  only  three  specimens,  is  too 
poorly  known  to  be  assessed. 

Extinct 

This  assessment  confirms  the  Extinct  status  of  Eastwood’s 
Long-tailed  Seps  ( Tetradactylus  eastwoodae),  which  has 
not  been  re-discovered  despite  targeted  searches  in  the 
1980s  (Jacobsen  1989)  and  during  the  Atlas  period.  It 
is  now  100  years  since  the  holotype  was  collected  and 
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Cape  Point,  WC;  Fynbos  Biome  W.R.  Schmidt 


since  then  only  one  additional  specimen  was  collected  (in 
1928,  see  species  account).  Most  of  this  species’  grass- 
land habitat  has  been  destroyed  by  afforestation.  An  ad- 
ditional species  of  fossorial  skink  ( Scelotes  guentheri)  is 
now  also  considered  Extinct.  The  latter  species  was  over- 
looked in  previous  assessments  due  to  taxonomic  confu- 
sion (Broadley  1994).  It  is  known  from  a single  specimen 
collected  over  120  years  ago  at  ‘Port  Natal’,  i.e.  the  Dur- 
ban area.  Recent  extensive  searches  in  the  greater  Durban 
area  (J.  Marais  pers.  comm.)  have  not  uncovered  addi- 
tional specimens  and  the  species  is  considered  to  have 
gone  extinct  (see  also  Broadley  1994)  as  a result  of  urban 
development. 

South  Africa  now  has  two  extinct  reptiles.  This  may  seem 
insignificant,  but  the  country  has  the  dubious  distinction 
of  being  the  only  one  in  Africa  in  which  any  modern  rep- 
tiles have  been  declared  extinct.  South  Africa  is  highly- 
populated,  and  in  some  areas  highly-developed,  and  both 
extinctions  are  believed  to  have  resulted  from  anthropo- 
genic habitat  loss.  However,  the  level  of  scientific  study 
and  documentation  of  the  Atlas  region’s  fauna  is  probably 
greater  than  that  elsewhere  in  Africa,  where  it  is  likely  that 


Deforestation  in  Mozambique  W.R.  Schmidt 


other  reptiles  have  become  extinct  before  being  recognised 
and  described. 

Critically  Endangered 

Four  endemic  species,  the  Geometric  Tortoise  ( Psammo - 
bates  geometricus),  the  Salt  Marsh  Gecko  ( Cryptactites 
peringueyi ),  a fossorial  skink  ( Scelotes  inornatus),  and  a 
small  adder  [Bitis  albanica)  are  now  considered  globally 
Critically  Endangered  (CR).  Another  lizard,  the  Web-footed 
Gecko  ( Pachydactylus  rangei ),  has  a marginal  extension  into 
the  Atlas  region  where  it  is  threatened  by  alluvial  diamond 
mining  and  is  considered  regionally  Critically  Endangered. 
It  has  an  extensive  range  outside  the  Atlas  region  in  the 
desolate  dune  seas  of  the  Namib  Desert  where  it  is  of  Least 
Concern.  Of  the  aforementioned  species,  only  the  Geometric 
Tortoise  was  previously  listed  under  a threat  category  (pre- 
viously considered  Endangered).  The  Salt  Marsh  Gecko’s 
status  was  previously  Indeterminate  (Data  Deficient)  and 
the  Web-footed  Gecko  was  considered  Peripheral  (Branch 
1988a).  The  remaining  two  species  were  not  previously  as- 
sessed due  to  confusion  with  other  species.  The  five  Criti- 
cally Endangered  taxa  constitute  14%  of  the  36  threatened 
(CR,  EN,  VU)  taxa  in  the  Atlas  region. 


Eastern  Kalahari  Bushveld  Bioregion  between  Griekwastad  and  Kimberley,  NC 
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Eastern  Richtersveld,  NC;  Desert  Biome 


W.R.  Schmidt 


Free  State  Drakensberg;  Grassland  Biome  W.R.  Schmidt 


Endangered 

Ten  taxa  are  considered  Endangered,  including  nine  spe- 
cies and  one  isolated  subspecies  ( Lygodactylus  nigrop- 
unctatus  incognitus).  Only  two  of  these  taxa,  the  Leather- 
back Turtle  ( Dermochelys  coriacea)  and  the  Coastal  Rag 
Skink  ( Cryptoblepharus  africanus),  were  assessed  region- 
ally rather  than  globally.  Almost  all  Endangered  taxa  are 
lizards  (8),  including  three  arboreal,  three  rupicolous  and 
two  fossorial  species.  All,  with  the  exception  of  the  iso- 
lated population  of  the  Coastal  Rag  Skink,  are  endemic 
and  have  restricted  distributions.  The  10  Endangered  taxa 
constitute  28%  of  the  36  threatened  (CR,  EN,  VU)  taxa  in 
the  Atlas  region. 

Vulnerable 

Of  the  21  Vulnerable  taxa,  only  four  were  assessed  re- 
gionally. These  were  two  wide-ranging  chelonians  {Pelu- 


sios  rhodeslanus,  Caretta  caretta),  a snake  ( Dendroaspis 
angusticeps)  and  the  Nile  Crocodile  ( Crocodylus  niloti- 
cus),  all  of  which  have  declining  local  populations.  Glo- 
bally Vulnerable  species  are  dominated  by  lizards  (14), 
but  also  include  one  tortoise  ( Homopus  slgnatus)  and  two 
snakes  ( Psammophis  leightoni  and  Bids  armata).  All  glo- 
bally Vulnerable  taxa  are  endemic.  The  21  Vulnerable  taxa 
constitute  58%  of  the  36  threatened  (CR,  EN,  VU)  taxa  in 
the  Atlas  region. 

Near  Threatened 

A large  number  (37)  of  taxa  are  not  currently  threatened, 
but  are  considered  to  be  of  conservation  concern.  Many  of 
these  Near  Threatened  taxa  were  overlooked  in  previous 
assessments  (Branch  1988a;  IUCN  2010b)  or  considered 
‘Restricted'  (Branch  1988a),  a category  that  was  then 
used  to  signal  local  conservation  concern,  but  which  was 
not  internationally  recognised.  Only  three  Near  Threat- 
ened taxa  were  regionally  assessed,  including  two  wide- 


Goegap  Nature  Reserve  near  Springbok,  NC;  Succulent  Karoo  Biome 
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ranging  sea  turtles  ( Chelonia  mydas  and  Eretmochelys 
imbricata)  and  the  Gaboon  Adder  {Bitis  gabonia),  all  of 
which  have  wider  ranges  but  relatively  small  distributions 
within  the  Atlas  region.  With  the  exception  of  three  near- 
endemic species,  the  small  gecko  ( Goggia  gemmula)  and 
two  snakes  ( Lycophidion  pygmaeum  and  Leptotyphlops 
telloi),  all  globally  Near  Threatened  species  are  endemic. 

3.3  Changes  from  previous  assessments 

The  current  and  past  status  of  taxa  assessed  in  this  At- 
las is  summarised  in  Appendix  2.  The  rationales  for  all 
changes  in  status  are  given  in  the  individual  species  as- 
sessments (Section  2),  and  are  discussed  below. 

A few  species  of  conservation  concern  are  taxonomic  nov- 
elties that  had  not  been  discovered  at  the  time  of  the  pre- 
vious assessment  (Branch  1988a)  and  are  therefore  as- 
sessed here  for  the  first  time.  They  include  the  cordylids 
Cordylus  imkeae  (NT)  (Mouton  & Van  Wyk  1994),  Hemi- 
cordylus  nebulosus  (VU)  (Mouton  & Van  Wyk  1995), 
Platysaurus  monotropis  (EN)  (Jacobsen  1994a),  and  the 
geckos  Goggia  braacki  (NT)  (Good  et  al.  1996)  and  G. 
gemmula  (NT)  (Bauer  et  al.  1996).  For  other  taxa,  this 
first  assessment  results  from  recent  recognition  of  their 
specific  status,  e.g.  Tetradactylus  fitzsimonsi  (VU,  previ- 
ously considered  a western  isolated  subspecies  of  T.  afri- 
canus)  and  Cordylus  niger  (NT,  previously  considered  a 
simple  colour  variety  of  C.  cordylus). 

A number  of  well  known  species  seem  to  have  either  been 
simply  overlooked  in  previous  assessments  (McLachlan 
1978a;  Branch  1988a),  or  their  threatened  status  was 
only  recognised  later,  e.g.  Bradypodion  caffer  (EN),  B. 
kentanicum  (VU),  B.  melanocephalum  (VU),  B.  pumilum 
(VU),  Cordylus  macropholis  (NT)  and  Dendroaspis  angus- 
ticeps  (regionally  VU). 

Downgraded  taxa 

The  status  of  several  taxa  has  been  significantly  down- 
graded (i.e.  their  risk  of  extinction  is  considered  to  be 
lower)  relative  to  previous  assessments.  For  most,  this 
change  in  status  does  not  result  from  the  implementation 
of  successful  conservation  measures.  Rather,  it  reflects 
the  previous  false  promotion  of  many  charismatic  spe- 
cies that  were  subjectively  considered  to  be  of  conser- 
vation importance,  e.g.  Southern  African  Python  ( Python 
natalensis , VU  to  LC),  Gaboon  Adder  {Bitis  gabonica,  VU 
to  regionally  NT),  Namaqua  Dwarf  Adder  {B.  schneideri , 
VU  to  LC),  Setaro’s  Dwarf  Chameleon  ( Bradypodion  se- 
taroi,  EN  to  LC),  and  the  girdled  lizards  Ouroborus  cata- 
phractus  (previously  Cordylus  cataphractus)  (VU  to  LC) 
and  Cordylus  mclachlani  (VU  to  LC).  In  the  current  as- 
sessment the  more  objective  IUCN  criteria  for  inclusion 
in  conservation  categories  have  been  implemented.  The 
candidacy  of  charismatic  species  was  also  controlled  by 
consensus  amongst  the  reptile-expert  community  on  in- 
dividual assessments.  Increased  knowledge  of  species’ 
biology  and  distribution  (summarised  in  the  individual 
species  accounts)  has  also  resulted  in  more  informed  as- 
sessments. 

The  dwarf  chameleon  Bradypodion  taeniabronchum 
was  initially  treated  as  Endangered  (Branch  1988a)  but 
raised  to  the  highest  threatened  status  of  Critically  En- 
dangered in  IUCN  Red  Lists  (2006  onwards).  Here  it  has 
been  downgraded  back  to  Endangered  as  there  have  been 
new  extensions  of  the  species’  range  (Tolley  & Burger 
2007).  Similarly,  the  fossorial  lizard  Typhlosaurus  lomiae 


Indigenous  forest  at  Woodbush,  LIMP  K.A.  Tolley 
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Mountains  near  Cradock,  EC,  as  seen  from  the  top  of  Buffelskop;  Karoo  Biome 
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Protea  grassland  near  Haenertsburg,  LIMP 


M.F.  Bates  Renosterveld,  WC;  Geometric  Tortoise  habitat  A.L.  de  Villiers 


had  been  described  only  recently  (Haacke  1986)  at  the 
time  of  the  previous  assessment  (Branch  1988a),  but  im- 
proved knowledge  of  its  distribution  and  threats  (Bauer  et 
al.  2000)  have  led  to  its  status  being  downgraded  (VU 
to  NT). 

Four  of  the  five  species  of  sea  turtles  found  in  the  coastal 
waters  of  South  Africa  have  been  assessed  only  regionally. 
Due  to  their  relatively  good  local  protection  (particularly 
at  breeding  sites  in  KwaZulu-Natal),  their  mainly  periph- 
eral occurrence,  and  non-exploitative  use,  all  have  a lower 
Regional  rank  than  their  IUCN  Global  conservation  sta- 
tus. The  Olive  Ridley  Turtle  ( Lepidochelys  olivacea)  is  so 
poorly  known  locally  that  it  is  considered  regionally  Data 
Deficient. 


Although  a number  of  new  specimens  and  localities  have 
been  discovered  for  the  enigmatic  snake  Lamprophis  fiskii , 
little  is  known  of  its  biology,  trophic  niche  or  habitat  prefer- 
ences and  this  was  reflected  in  its  previous  classification 
as  Rare  (Branch  1988a).  The  status  of  this  species  was 
upgraded  to  Vulnerable  in  previous  IUCN  Red  Lists  (e.g. 
2002-2010)  although  Data  Deficient  may  have  been  a true 
reflection  of  our  knowledge  of  its  conservation  status.  In 
this  assessment  it  is  considered  of  Least  Concern  as  knowl- 
edge of  its  distribution  has  increased  considerably  (1988, 
<10  records  from  five  QDGCs;  2011,  38  records  from  15 
QDGCs).  However,  little  is  known  about  its  biology. 

Numerous  other  species  listed  in  previous  assessments 
(Branch  1988a;  IUCN  Red  Lists)  are  also  here  considered 
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Seweweekspoort,  Cape  Fold  Mountains,  WC  M.F.  Bates 


Least  Concern  (see  Appendix  2).  A number  of  these  were 
in  categories  (Branch  1988a)  that  do  not  easily  translate 
into  the  current  IUCN  categories.  Peripheral  species  (sen- 
sty  Branch  1988a)  that  are  now  considered  of  Least  Con- 
cern include  the  terrapin  Pelusios  castanoides,  and  the 
snakes  Rhinotyphlops  schinzi,  Namibiana  occidentalism 
Dasypeltis  medici,  Meizodon  semiornatus,  Philothamnus 
angolensis,  Naja  melanoleuca,  Lycophidion  variegatum, 
Natrici teres  syivadca,  Prosymna  frontalis,  Prosy mna  ja- 
nii,  Psammophis  jallae  and  Bids  xeropaga.  Rare  and  Re- 
stricted {sensu  Branch  1988a)  species  that  are  now  also 
classed  as  Least  Concern  include  the  lizards  Afroedura 
multiporis  haackei  and  Australolacerta  australis,  and  the 
snake  Naja  nigricincta  woodi. 

Some  species  considered  of  Least  Concern  in  the  Atlas 
region  are  considered  of  higher  conservation  concern  in 
other  areas.  In  Swaziland,  Python  natalensis  is  considered 
regionally  Vulnerable,  while  the  tortoise  Kinixys  natalen- 
sis, lizards  Chamaesaura  aenea,  C.  anguina  and  Nucras 
lalandei,  and  the  snakes  Dasypeltis  inornata  and  Meizo- 
don semiornatus,  are  all  treated  as  regionally  Near  Threat- 
ened (Monadjem  et  al.  2003).  The  IUCN  Red  List  2010 
includes  a number  of  species  from  Branch  (1988a)  in 
higher  categories  than  Least  Concern,  including  global  as- 
sessments of  Endangered  ( Bradypodion  setaroi),  Vulner- 
able ( Cordylus  mclachlani,  Ouroborus  [previously  Cordy- 
lus]  cataphractus,  Bids  schneideri)  and  Near  Threatened 
(. Kinixys  natalensis,  Phelsuma  ocellata,  Gerrhosaurus 
typicus,  Inyoka  [previously  Lamprophis]  swazicus).  With 
the  exception  of  Chamaesaura  aenea,  here  also  classified 
as  Near  Threatened,  none  of  these  assessments  are  sup- 
ported by  the  current  review. 

Upgraded  taxa 

As  in  the  case  of  downgrading,  the  upgrading  of  conserva- 
tion status  of  taxa,  i.e.  the  transfer  of  taxa  into  categories 
of  higher  extinction  risk,  may  result  from  a number  of  rea- 
sons not  related  to  their  protection,  including  new  taxo- 
nomic insight  and  increased  knowledge  of  biology  and/ 
or  threats. 

A number  of  taxa  were  simply  not  previously  recognised 
as  separate  species  due  to  nomenclatural  confusion  with 
other  wider-ranging  species.  These  include  the  majority  of 
taxa  in  higher  threat  categories,  i.e.  the  snakes  Bids  al- 
banica  (CR),  B.  inornata  (EN)  and  B.  armata  (VU)  which 
were  all  previously  confused  with  Bids  cornuta  (Branch 
1999);  the  burrowing  skinks  Scelotes  guentheri  (EX),  S. 
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inornatus  CR)  and  S.  bourquini  (VU)  all  previously  con- 
fused with  S.  mossambicus  (Broadley  1994);  the  chame- 
leons Bradypodion  caeruleogula  (EN)  and  B.  ngomeensis 
(NT)  which  were  previously  confused  with  members  of  the 
B.  nemorale-transvaalense  clade  (Raw  & Brothers  2008; 
Tilbury  & Tolley  2009b);  the  flat  lizard  Platysaurus  inter- 
medius  inopinus  (EN)  previously  confused  with  P.  inter- 
medius  (Jacobsen  1994a);  and  the  girdled  lizard  Cordylus 
niger  (NT)  previously  confused  with  C.  cordylus  (Mouton 
1987).  The  Near  Threatened  geckos  Lygodactylus  granid- 
colus  and  L.  ocellatus  soutpansbergensis  were  confused 
with  L.  ocellatus  (Jacobsen  1992a,  1994b). 

One  Critically  Endangered  gecko,  Cryptacdtes  peringueyi 
(previously  Phyllodactylus),  was  known  only  from  type 
material  for  over  80  years  until  re-discovered  in  1992 
(Branch  et  al.  1992).  Previously  treated  as  Indetermi- 
nate (Branch  1988a;  Data  Deficient  IUCN  2010b),  it  is 
now  known  to  be  restricted  to  salt  marshes  and  adjacent 
habitats,  usually  within  100  m of  the  coast  line  in  areas 
of  urban  development  (Branch  & Bauer  1994),  or  further 
inland  in  association  with  dune  swales  (G.  Darling  pers. 
comm.). 

The  Geometric  Tortoise  ( Psammobates  geometricus)  has 
long  been  the  iconic  image  of  South  African  reptile  conser- 
vation, due  to  it  attractive  appearance,  chelonian  charis- 
ma, and  the  conflict  between  its  existence  and  its  biggest 
threat,  the  burgeoning  human  population  in  its  restricted 
habitat  (Baard  1997;  Hofmeyr  et  al.  2006).  That  part  of 
its  habitat  loss  is  associated  with  the  production  of  luxury 
wines  only  adds  to  the  poignancy  of  its  likely  extinction. 
Although  there  is  a well-developed  conservation  strategy 
for  its  protection,  the  tortoise’s  dwindling  Area  of  Occu- 
pancy, associated  with  habitat  deterioration  exacerbated 
by  predicted  climate  change  (Midgley  et  al.  2005),  justi- 
fies its  categorisation  as  Critically  Endangered. 

The  status  of  a small  number  of  species  with  restricted 
ranges  has  been  changed  from  Near  Threatened  to  Vul- 
nerable, in  some  cases  due  to  further  habitat  deterioration 
(e.g.  the  tortoise  Homopus  signatus,  the  gecko  Homopho- 
lis  muelleri,  and  the  dwarf  chameleon  Bradypodion  tham- 
nobates).  The  regional  population  of  the  Nile  Crocodile 
( Crocodylus  nilodcus)  remains  Vulnerable,  as  in  the  earli- 
er local  assessment  (Branch  1988a),  due  to  recent  region- 
al die-offs  (Jacobsen  1989;  Dixon  etal.  2010),  although 
globally  the  species  is  considered  only  Near  Threatened 
(IUCN  2010b). 
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Global  context 

An  online  summary  of  the  global  figures  for  the  2010  Red 
List  (IUCN  2010b)  records  that  of  55  926  species  as- 
sessed (plants  and  animals),  24  080  (43%)  were  of  Least 
Concern,  8 358  (15%)  Data  Deficient  and  4 014  (7%) 
were  Near  Threatened.  Threatened  taxa  comprised  35% 
of  the  total.  However,  this  does  not  reflect  the  true  propor- 
tion of  threatened  taxa  as  many  early  assessments  did  not 
consider  common,  non-threatened  species.  Hoffmann  et 
at.  (2010)  have  reviewed  the  impact  of  conservation  ac- 
tivities on  the  threatened  status  of  the  world’s  vertebrates. 
They  note  that  one-fifth  of  all  vertebrates  are  classified  as 
threatened  (ranging  from  13%  of  birds  to  41%  of  amphib- 
ians) and  that  this  number  is  increasing. 

A random  assessment  of  1 496  reptile  taxa  was  used  to  as- 
sess the  conservation  status  of  the  world’s  reptiles  (Baillie 
etal.  2010).  Subsequent  expansion  of  the  dataset  to  1 500 
taxa,  with  analysis  and  refinement,  was  presented  by  Bohm 
etal.  (2013),  who  noted  that  nearly  one  in  five  reptilian  taxa 
were  currently  threatened  with  extinction,  while  knowledge 
of  another  one  in  five  taxa  was  Data  Deficient.  Although 
there  is  general  agreement  in  the  percentage  assignments 
into  categories  between  the  Atlas  and  recent  IUCN  (Bohm 
et  al.  2013)  assessments,  there  are  some  significant  differ- 
ences. More  than  three-quarters  of  reptilian  species  (324  of 
405  taxa,  80.0%)  in  the  SARCA  assessment  were  classified 
as  Least  Concern,  but  the  proportion  of  LC  taxa  in  the  IUCN 
assessment  was  much  lower  (881  taxa,  58.7%).  Similarly, 
there  were  37  Near  Threatened  taxa  (9.1%)  in  the  Atlas 
region,  compared  to  78  NT  taxa  (5.2%)  in  the  IUCN  assess- 


ment; and  36  (9.4%)  threatened  Atlas  taxa  (CR,  EN,  VU), 
but  223  (14.9%)  threatened  taxa  in  the  IUCN  assessment. 
When  only  threatened  taxa  are  compared,  percentages  for 
the  various  categories  for  all  assessed  taxa  is  similar  for  Crit- 
ically Endangered  taxa  ( Atlas  13.3%  versus  IUCN  11.7%), 
but  slightly  different  for  Endangered  taxa  {Atlas  26.3%  ver- 
sus IUCN  41.3%)  and  Vulnerable  taxa  ( Atlas  55.3%  ver- 
sus IUCN  47.1%).  There  is  a considerable  difference  in 
the  number  of  Data  Deficient  taxa  between  the  two  assess- 
ments: Atlas  1.7%  of  all  taxa  assessed  versus  IUCN  21.2%. 
A comparison  of  the  percentage  of  taxa  in  IUCN  categories 
for  all  taxa  assessed  in  the  Atlas  region  versus  the  IUCN  As- 
sessment (Bohm  et  al.  2013)  is  shown  in  Figure  3.1. 

Differences  between  the  IUCN  assessment  (Bohm  et  al. 
2013)  and  that  of  the  Atlas  region  may  be  explained,  in 
part,  by  the  greater  general  familiarity  of  the  Atlas  asses- 
sors with  a regional  reptile  fauna.  Despite  the  plethora  of 
authors  (Bohm  et  al.  2013)  for  the  global  reptile  assess- 
ment, familiarity  with  all  species  may  have  been  lower. 
This  is  perhaps  reflected  in  the  large  difference  between 
the  two  assessments  for  Data  Deficient  taxa  ( Atlas  1.7% 
versus  IUCN  21.2%).  Greater  knowledge  of  the  reptile 
fauna  also  resulted  from  specific  surveys  during  the  At- 
las period  that  were  targeted  to  address  such  data  defi- 
ciencies. In  addition,  assessment  consistency  was  a rigor- 
ous component  of  the  Atlas  assessment,  with  authors  of 
all  species  accounts  having  to  defend  their  assignments 
in  group  discussion.  This  control  would  have  been  more 
difficult  in  a global  assessment.  When  comparing  only 
percentages  within  threatened  taxa,  there  are  a greater 
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Assessment  categories 

■ 2014  Atlas  2010  Global  Assessment 

Figure  3.1 — Comparison  of  percentage  of  taxa  in  IUCN  categories  according  to  Atlas  assessment  and  the  IUCN  2010  Global  Assess- 
ment (Bohm  et  al.  2013). 


proportion  of  Vulnerable  Atlas  taxa  (55.3%)  rather  than 
Endangered  taxa  (26.3%),  compared  with  those  in  the 
IUCN  assessment  (47.1%  and  41.3%,  respectively).  This 
may  suggest  that  the  Atlas  assessments  were  more  con- 
servative than  those  of  the  IUCN.  However,  many  of  the 
threatened  taxa  in  the  Atlas  region  are  rupicolous,  often 
inhabiting  rocky,  mountainous  habitats  currently  subject 
to  few  obvious  anthropogenic  threats.  Due  to  existing 
poor  documentation  of  climate  change  impacts  on  Atlas 
reptiles,  this  threat  was  not  specifically  addressed  during 
the  current  assessment.  This  limitation  should  be  noted, 
however,  as  Sinervo  et  al.  (2010)  have  documented  lizard 
declines  due  to  the  effects  of  warming  climate  on  thermal 
niches,  particularly  for  rupicolous  species. 

Potential  global  declines  in  reptiles  mirror  those  of  am- 
phibians (Gibbons  et  al.  2000),  and  there  have  been  ex- 
tinctions and  declines  of  many  snake  populations  (Read- 
ing et  al.  2010).  Despite  these  disturbing  observations, 
many  countries  have  never  assessed  the  conservation  sta- 
tus of  their  reptile  faunas.  The  Global  Reptile  Assessment, 
launched  in  2004,  is  still  in  progress.  There  have  been 
few  regional  conservation  assessments  of  African  reptiles, 
and  South  Africa  and  Swaziland  are  amongst  the  few  Af- 


rican countries  to  have  published  Red  Lists  on  the  group. 
Moreover,  with  the  exception  of  an  unpublished  and  less 
detailed  report  for  Namibian  reptiles  (Griffin  2003),  the 
Atlas  region  is  the  first  in  Africa  to  formally  assess  its  en- 
tire reptile  fauna. 

3.4  Most  threatened  taxonomic  groups 

In  all,  75  of  the  405  (17.8%)  reptile  taxa  assessed  for  the 
Atlas  region  are  of  conservation  concern.  As  noted  earlier, 
reptile  taxonomic  diversity  within  the  Atlas  area  is  skewed 
towards  lizards,  particularly  geckos,  skinks  and  cordylids. 
However,  this  overall  diversity  is  only  partially  reflected  in 
the  spectrum  of  species  of  conservation  concern  (Figure 
3.2).  Chelonians  (23  taxa)  are  disproportionately  repre- 
sented, with  four  sea  turtles,  three  tortoises  and  a terrapin 
threatened  or  Near  Threatened  (34.7%).  Lizards  are  also 
disproportionately  threatened,  with  59  of  263  (22.4%) 
taxa  of  conservation  concern.  Snakes  are  the  least  threat- 
ened reptiles,  with  only  1 1 of  118  (9.3%)  threatened  taxa. 

To  highlight  the  groups  of  greatest  conservation  concern, 
families  were  assigned  a threat  score  based  on  the  sum 
of  scores  of  all  species  in  each  of  the  following  IUCN  cat- 
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Data  Deficient  Near  Threatened  Vulnerable  Endangered  Critically  Extinct 

Endangered 

Assessment  categories 


■ Crocodile  ■ Chelonians  ■ Lizards  ■ Snakes 


Figure  3.2 — The  number  of  Conservation  Concern  taxa  by  threatened  category  for  the  different  reptile  groups  within  the  Atlas  region. 
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Figure  3.3 — Lizard  family  diversity  (total  number  of  taxa),  number  of  endemics  and  number  of  CC  taxa  for  the  Atlas  region. 


egories:  Extinct  (score  4),  Critically  Endangered  (4),  En- 
dangered (3),  Vulnerable  (2)  and  Near  Threatened  (1). 
Data  Deficient  species  were  also  included  and  assigned 
an  intermediate  value  (2.5).  The  summed  total  weighted 
score  for  each  group  was  then  divided  by  the  number  of 
Conservation  Concern  (CC)  taxa  to  give  a mean  weighting 
per  CC  taxon  for  each  group.  The  order  (lowest  to  highest) 
for  the  four  groups  (lizards  1.89,  crocodiles  2.00,  snakes 
2.19  and  chelonians  2.31)  revealed  that  although  having 
by  far  the  highest  number  of  CC  taxa,  lizards  had  the  low- 
est weighted  CC  taxon  score  and  were  the  least  threatened 
group.  Chelonians  were  the  most  threatened  group,  due  to 
both  threatened  tortoises  and  sea  turtles. 

Among  lizards,  two  families  with  relatively  low  species  di- 
versity, i.e.  chameleons  (Chamaeleonidae)  and  plated  liz- 
ards (Gerrhosauridae),  had  relatively  high  numbers  of  CC 
taxa  (Figure  3.3),  unlike  the  Lacertidae  and  Amphisbaeni- 
dae,  which  despite  having  moderate  taxon  diversity,  con- 
tained few  CC  taxa.  The  proportion  of  CC  taxa  within  the 
most  speciose  lizard  families,  i.e.  the  Gekkonidae,  Scin- 
cidae  and  Cordylidae,  was  generally  proportional  to  their 
respective  taxon  diversity. 

Snakes  in  the  Atlas  region  have  relatively  few  CC  taxa. 
Flowever,  the  radiation  of  small  adders  (Bitis)  in  the  Cape 
region  included  a disproportionate  number  of  CC  taxa  rela- 
tive to  the  species  diversity  within  the  genus  (Figure  3.4). 
Primitive  scolecophidian  (Typhlopidae  and  Leptotyphlopi- 
dae)  and  haenophidian  (Pythonidae)  snake  families  had 
limited  diversity,  both  globally  and  within  the  Atlas  region 
(but  see  species  accounts  for  comments  about  the  likeli- 
hood of  numerous  cryptic  species  of  leptotyphlopids),  and 
only  the  poorly-known  and  range-restricted  Tello's  Thread 
Snake  ( Leptotyphlops  telloi)  is  considered  Near  Threat- 
ened. The  Colubridae,  Elapidae  and  Psammophiinae  be- 
tween them  contain  the  majority  of  medium-  and  large- 
sized diurnal  snakes  in  the  region  and  could  therefore  be 


expected  to  suffer  declining  populations  due  to  increased 
mortality  from,  for  example,  human  contact  and  road  mor- 
talities. Surprisingly,  these  well-represented  snake  families 
contain  relatively  few  CC  taxa.  Although  it  is  likely  that 
their  population  numbers  are  decreasing  due  to  habitat 
loss,  reduced  prey  availability  and  climate  change  (Read- 
ing et  al.  2010),  most  populations  have  not  yet  reached 
threatened  status.  Globally,  the  majority  of  snakes  with 
declining  populations  have  small  home  ranges,  seden- 
tary habits  and  ambush  foraging  strategies  (Reading  et 
al.  2010),  and  these  are  attributes  characteristic  of  small 
adders,  which  form  the  most  threatened  group  of  snakes 
in  the  Atlas  region. 

In  an  overview  of  the  2010  IUCN  Red  List,  Baillie  et  al. 
(2010)  noted  that  of  1 496  reptile  species  assessed,  near- 
ly 22%  were  threatened,  and  crocodilians  and  cheloni- 
ans were  the  most  threatened  groups.  In  the  2010  IUCN 
Red  List,  129  chelonian  species  representing  39.2%  of 
all  extant  species  were  regarded  as  globally  threatened. 
A more  comprehensive  assessment  was  performed  by 
the  Turtle  Taxonomy  Working  Group  (Turtle  Taxonomy 
Working  Group  2010),  which  assessed  all  328  species 
of  modern  (since  1500  AD)  chelonians  and  incorporated 
the  (then)  unpublished  results  of  this  SARCA  assessment. 
They  found  that  156  (48%)  of  taxa  were  threatened,  with 
90  species  (27%)  Critically  Endangered  or  Endangered. 
When  Near  Threatened  and  Extinct  species  are  included, 
and  adjusting  for  Data  Deficient  species,  half  of  modern 
chelonians  are  either  already  extinct  or  threatened  with  ex- 
tinction. They  are  therefore  the  world’s  most  endangered 
group  of  vertebrates.  The  Atlas  region  includes  the  rich- 
est diversity  of  chelonians  in  Africa,  and  with  Malaysia, 
has  the  15th  highest  chelonian  diversity  in  the  world.  It 
is  commendable  that  a relatively  low  proportion  (30%)  of 
its  chelonians  is  threatened,  particularly  when  the  globally 
threatened  sea  turtles  are  excluded  (three  threatened  tor- 
toises, 16%  of  19  taxa). 
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Figure  3.4 — Snake  higher  taxon  (family/subfamily)  diversity,  number  of  endemics  and  number  of  Conservation  Concern  taxa. 


4.  THREATS 


During  the  SARCA  assessment  process,  present  and  fu- 
ture threats  to  Atlas  region  reptiles  were  detailed  in  the 
individual  species  accounts.  The  commonest  threats  are 
discussed  in  more  detail  below  (see  also  Figure  3.5).  It 
should  be  stressed,  however,  that  the  greatest  impact  on 
conservation  efforts  occurs  where  diverse  environmental 
threats  (e.g.  afforestation,  pollution,  urban  and  agricul- 
tural development)  overlap  with  centres  of  endemism  or 
regions  with  high  reptile  diversity. 

4.1  Habitat  loss,  fragmentation  and  deg- 
radation 

Previous  assessments  of  major  threats  affecting  Red  List- 
ed species  (e.g.  Hilton-Taylor  2000;  Brooks  et  al.  2002; 
Butchart  et  al.  2010)  considered  habitat  loss  the  most 
pervasive  threat  to  mammals,  birds  and  plants.  Agricultur- 
al activities  (including  afforestation),  extraction  activities 
(mining,  timber  logging,  fisheries,  etc.)  and  development 
(activities  associated  with  human  development,  e.g.  in- 
dustry and  agriculture)  all  have  significant  impacts.  About 
3%  of  global  forest  cover  has  been  lost  in  just  the  last  five 
years  (Hansen  et  al.  2010),  and  at  the  end  of  the  20th 
century,  nearly  10%  of  South  Africa's  land  surface  had 
been  invaded  by  more  than  180  species  of  exotic  plants 
(Richardson  & Van  Wilgen  2004). 

As  with  amphibians  (Harrison  et  al.  2001;  Branch  & Har- 
rison 2004),  habitat  loss/degradation  in  all  its  forms,  was 
cited  as  the  commonest  threat  facing  threatened  reptiles 
(Figure  3.5).  Fragmentation  resulting  from  piecemeal  habi- 
tat loss  also  threatens  many  species.  The  commonest  form 
of  habitat  loss  results  from  agricultural  development  (includ- 
ing afforestation),  but  localised  urban  developments  and  as- 
sociated infrastructure  threaten  a number  of  species  (Figure 


3.6),  particularly  those  with  restricted  ranges  in  coastal  ar- 
eas (e.g.  Cryptactites  peringueyl , Cordylus  nlger,  C.  mac- 
ropholis,  Bitis  armata).  Baillie  et  al.  (2010)  re-affirmed 
that  “habitat  loss  is  by  far  the  greatest  threat  to  reptiles, 
principally  in  the  form  of  agricultural  expansion,  logging  and 
urban  development.”  Fragmentation  may  interact  synergis- 
tically  with  other  anthropogenic  threats  such  as  logging, 
hunting  and  especially  fire,  to  create  greater  impacts. 

Afforestation  was  considered  to  be  a significant  threat 
to  many  reptiles,  including  chameleons  ( Bradypodion 
kentanicum,  B.  thamnobates),  snake  lizards  ( Tetradacty - 
lus  breyeri),  dwarf  geckos  ( Lygodactylus  methueni),  and 
even  burrowing  reptiles  ( Chirindia  langi  occidentalis  and 
Acontias  rieppeli).  Not  only  is  habitat  directly  lost  to  ex- 
otic plantations  and  alien  vegetation,  but  indirect  effects 
on  hydrodynamics  and  fire  frequency  are  often  significant. 
The  encroachment  of  invasive  alien  vegetation  reduces 
groundwater  levels  and  increases  the  risk  of  wildfires. 
When  wildfires  occur,  the  increased  burden  of  woody  ma- 
terial causes  them  to  be  especially  hot  and  damaging. 

Fire  can  be  both  a natural  disaster  and  lead  to  habitat 
degradation.  It  affects  by  far  the  greatest  number  of  rep- 
tiles in  the  Atlas  region,  with  the  severity  of  this  threat 
predicted  to  increase  in  the  future.  Few  detailed  observa- 
tions on  the  effects  of  fire  on  reptile  populations  in  the 
Atlas  region  have  been  documented.  Branch  (2008,  via 
E.  Baard  pers.  comm.)  gives  details  of  tortoise  mortalities 
resulting  from  a fire  near  the  West  Coast  National  Park  in 
which  over  100  000  tortoises  (mainly  Chersina  angulata) 
died.  Although  fire  in  many  ecosystems,  especially  in  the 
Grassland  and  Fynbos  biomes,  is  a natural  phenomenon, 
increased  fire  frequency  can  result  from  anthropogenic  in- 
fluences (Van  Wilgen  et  al.  1992).  In  forest  habitats  it  is 
naturally  infrequent  (Geldenhuys  1994).  However,  chang- 
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Figure  3.5 — Number  of  Conservation  Concern  taxa  affected  by  all  major  threats  in  the  past,  present  and  future. 


Cause  of  habitat  loss/degradation  and  fragmentation 

Figure  3.6 — Number  of  Conservation  Concern  taxa  affected  by  specific  habitat  loss/degradation  and  fragmentation. 


es  in  water-flow  dynamics  following  road  construction  or 
afforestation  may  lower  the  water  table,  drying  vegeta- 
tion to  unnatural  levels  and  making  it  more  susceptible 
to  fire.  Fire  was  indicated  as  a threat  for  many  threatened 
and  Near  Threatened  species,  particularly  grassland  liz- 
ards such  as  Smaug  giganteus,  Hemicordylus  nebulosus , 
Chamaesaura  aenea,  C.  macrolepis,  Tetradactylus  fitzsi- 
monsi,  Bradypodion  taeniabronchum  and  B.  atromonta- 
num.  Midgley  et  al.  (2001,  2002)  predicted  an  increase 
in  the  frequency  and  severity  of  fires  in  the  Cape  Fold 
Mountain  region  due  to  global  climate  change. 

Management  of  mosaics,  including  those  of  natural  grass- 
lands and  indigenous  forests  and  plantations,  requires  an 
integrated  approach  that  not  only  determines  the  viability 
of  plant  communities  and  plantations,  but  also  assesses 
the  requirements  of  the  diverse  vertebrate  fauna  (Castley 
1997).  Afforestation  in  South  Africa  has  been  noted  to 
have  a marked  impact  on  biodiversity  and  has  resulted 
in  some  plant  and  animal  species,  including  one  reptile 
(' Tetradactylus  eastwoodae),  becoming  extinct  or  threat- 
ened (Armstrong  et  al.  1998).  Environmental  criteria  and 


indicators  for  sustainable  plantation  management  in  South 
Africa  have  been  developed  by  Lawes  et  al.  (1999). 

Habitat  loss  and  fragmentation  can  lead  to  genetic  depletion 
in  isolated  populations  (Garner  & Pearman  2001),  and  in 
amphibians  this  may  be  reflected  by  lowered  larval  fitness 
(Hitchings  & Beebee  1997;  Rowe  etal.  1999).  Loss  of  am- 
phibian diversity  is  related  to  habitat  size  in  forest  patches 
(Vallan  2002)  and  isolated  wetlands  (Semlitsch  2000).  Al- 
lentoft  & O’Brien  (2010)  have  argued  that  a decrease  in 
genetic  variation  can  lead  to  reduced  fitness  and  lack  of 
adaptability  to  changing  environments.  They  elaborate  on 
the  extent  of  recent  fragmentation  of  amphibian  gene  pools 
and  proposed  the  term  ‘dissociated  populations’  to  describe 
residual  amphibian  population  structure.  These  authors  re- 
viewed 34  studies  on  amphibians  that  explored  linkages 
between  genetic  variation  and  various  fitness  traits,  and 
showed  that  there  were  clear  genetic-fitness-correlations  in 
the  majority  of  the  published  investigations.  They  argued 
that  the  ongoing  loss  of  genetic  variation  may  be  an  im- 
portant underlying  factor  in  global  amphibian  declines,  and 
that  this  is  exacerbated  by  the  negative  effects  of  various 
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Intrinsic  factors 

Figure  3.7 — Number  of  Conservation  Concern  taxa  affected  by  intrinsic  factors. 


environmental  impacts  (pollutants,  pathogens,  increased 
UV-B  radiation).  Unfortunately,  no  comparable  studies  on 
reptiles  have  been  published  although  the  fragmentation  of 
reptile  populations  (Reading  et  al.  2010)  can  be  expected 
to  generate  such  problems,  and  this  can  be  exacerbated  by 
characteristics  that  are  intrinsic  to  taxa.  In  the  SARCA  as- 
sessment, intrinsic  factors  were  listed  as  the  threat  which 
affected  the  second-highest  number  of  taxa  (Figure  3.5). 
Restricted  range  and  limited  dispersal  capabilities  were  the 
two  intrinsic  factors  that  affected  most  reptiles  (Figure  3.7). 

The  relationship  between  habitat  degradation,  through 
over-grazing  and  wood  collection,  and  reptile  communities 
in  South  Africa  was  assessed  by  Smart  et  al.  (2005).  Un- 
expectedly they  found  no  evidence  that  any  species  of  liz- 
ard was  negatively  affected  by  habitat  disturbance.  How- 
ever, although  some  terrestrial  lizards  were  more  common 
in  communal  lands,  presumably  due  to  their  preference 
for  open,  sparsely  grassed  areas,  the  lizard  community 
structure  was  different  and  this  may  influence  ecosystem 
integrity  and  function. 

4.2  Pollution 

Pollution  can  take  various  forms,  of  which  the  common- 
est include  chemical,  light  and  noise  pollution.  The  latter 
threaten  species  by  disrupting  their  behaviour.  Chemical 
pollution  is  as  difficult  to  define  as  it  is  to  define  what 
constitutes  a pollutant.  Thousands  of  chemicals  are  dis- 
charged into  the  environment  and  their  lingering  presence 
may  threaten  biodiversity,  affecting  individual  species  or 
degrading  entire  ecosystems.  Some,  such  as  lead  or  PCBs, 
may  be  directly  or  indirectly  toxic,  while  others,  such  as 
fertiliser  runoff,  are  non-toxic  but  disrupt  the  normal  func- 
tioning of  ecosystems. 

There  are  few  studies  on  the  effect  of  noise  pollution  on 
reptiles  and  negative  impacts  have  been  difficult  to  un- 
tangle from  associated  impacts,  e.g.  road  mortalities  and 
highway  noise  (see  review  in  Kaseloo  & Tyson  2004).  The 
ecotoxicology  of  pesticides  in  reptiles  has  been  reviewed 
by  Pauli  et  al.  (2010).  A number  of  studies  have  implicat- 
ed chemical  pollution  in  reptile  population  declines.  Botha 
et  al.  (2011)  noted  that  the  decline  in  crocodile  popula- 
tions in  Loskop  Dam  corresponded  with  the  deterioration 


of  water  quality  in  the  Olifants  River  resulting  from  indus- 
trial, mining  and  agricultural  activities  in  the  region.  They 
consider  that  dermal  exposure  is  not  the  likely  route  of 
contaminant  intake,  but  that  toxins  are  probably  accumu- 
lated through  a diet  of  contaminated  fish  and  other  verte- 
brates. Phelps  et  al.  (1986)  demonstrated  high  levels  of 
chlorinated  hydrocarbons  and  heavy  metals  in  crocodile 
eggs  in  Zimbabwe.  In  one  of  the  few  field  tests  of  insec- 
ticide toxicity  on  reptiles  in  South  Africa,  Alexander  et  al. 
(2002)  measured  the  effects  of  deltamethrin,  a pyrethroid 
insecticide,  on  individuals  of  two  lacertid  lizard  species 
(. Meroles  suborbital  is  and  Pedioplanis  namaquensis), 
in  enclosures  and  under  field  conditions.  Lizards  in  the 
enclosure  experiments  suffered  high  mortality,  with  most 
lizards  dying  within  two  months  of  treatment.  Over  a five- 
month  period,  field  studies  also  revealed  significant  re- 
ductions in  the  abundance  of  M.  suborbitalis  (reduced  by 
52%)  and  P.  namaquensis  (reduced  by  72%),  one  and 
four  weeks  after  spraying  with  deltamethrin. 

Few  studies  of  the  consequences  of  artificial  lighting  on 
amphibians  and  reptiles  have  been  conducted  to  date  (see 
review  by  Perry  et  al.  2008).  An  exception  is  the  informa- 
tion available  on  the  negative  impacts  of  artificial  lights 
on  the  orientation  of  hatchling  sea  turtles  (reviewed  in 
Witherington  & Martin  1996).  Most  anecdotal  informa- 
tion about  the  effects  of  night  lighting  on  reptiles  relates  to 
lizards,  particularly  geckos,  where  complex  predator-prey 
interactions  may  occur  between  snakes  and  geckos  feed- 
ing on  insects  attracted  to  artificial  lights  (Perry  & Fisher 
2006).  These  authors  also  reviewed  the  probable  negative 
predator-prey  interactions,  such  as  the  apparent  decline 
of  heteromyid  rodents  around  artificial  lights  due  to  in- 
creased exposure  to  snake  predators.  They  noted  also  that 
snakes  usually  elicit  a negative  response  when  seen  by  the 
general  public,  placing  them  at  a special  disadvantage  in 
urban  areas. 

4.3  Human  disturbance  (tourism/recreation) 

Human  activities  that  alter,  destroy  and  disturb  habitats 
and  species,  and  are  associated  with  non-consumptive 
uses  of  biological  resources  may  threaten  species.  This 
differs  from  other  human  activities,  such  as  deforestation, 
by  relating  specifically  to  recreational  activities  of  people 


40 


SURICATA  1 (2014) 


spending  time  in  nature  or  travelling  in  vehicles  outside  of 
established  transport  corridors.  Conflicts  arising  from  the 
recreational  use  of  protected  areas  have  been  well  docu- 
mented (e.g.  Cole  1993),  albeit  with  few  local  studies. 
Even  quiet,  non-consumptive  recreation  has  been  shown 
to  reduce  protected  area  effectiveness  (Reed  & Merenlend- 
er  2008).  Construction  of  roads  both  within  and  to  wilder- 
ness areas  has  negative  impacts  on  reptiles.  The  passage 
of  vehicle  traffic  on  access  roads  negatively  influences 
snake  movement  and  activity,  while  residual  heat  on  tar- 
mac surfaces  may  attract  snakes  in  the  early  evening  and 
result  in  greater  mortalities  (Andrews  & Gibbons  2005). 

Ecotourism  is  an  important  component  of  financing  pro- 
tected areas,  and  also  of  uplifting  local  communities. 
However,  it  is  not  without  impact  and  Kiss  (2004)  has 
noted  that  ecotourism  is  a compromise  land  use  that  has 
greater  impacts  on  biodiversity  conservation  than  pure 
protection  of  habitats.  Banks  & Bryant  (2007)  noted  that 
normal  human  activity  in  conserved  areas,  e.g.  walking, 
caused  significant  declines  in  diversity  and  abundance  of 
birds.  However,  the  presence  of  dogs,  even  restrained  on- 
leash,  resulted  in  an  even  greater  displacement  of  birds 
and  they  noted  that,  “local  wildlife  does  not  become  ha- 
bituated to  continued  disturbance  by  dogs.”  Declines  in 
reptile  populations  may  also  result  from  indirect  effects, 
and  in  a 20-year  study,  Garber  & Burger  (1995)  demon- 
strated a decrease  in  populations  of  Wood  Turtles  ( Glypte - 
mys  insculpta)  caused  by  an  increase  in  raccoons  caused 
by  increased  recreational  use  of  protected  turtle  habi- 
tat. Baboons  {Papio  ursinus)  in  the  Atlas  region  are  also 
known  to  become  problem  animals  in  association  with  hu- 
man recreational  use  in  protected  areas  (Van  Doom  2009; 
Hoffman  & O’Riain  2011).  The  possible  localised  impact 
of  increased  baboon  numbers  on  small  terrestrial  reptiles, 
particularly  those  that  shelter  in  logs  or  under  rocks,  has 
not  been  assessed. 

4.4  Harvesting 

Over-exploitation  (hunting,  trapping  and  unsustainable 
harvesting)  is  a particular  threat  to  some  reptile  groups, 
with  sea  turtles  used  for  food,  crocodilians  for  their  skin, 
and  terrestrial  tortoises  for  the  pet  trade  and  for  ‘muti’ 
(traditional  medicine).  This  threat  is  expected  to  affect  an 
even  greater  number  of  taxa  in  the  Atlas  region  in  future 
(Figure  3.5).  There  is  increasing  evidence  of  commercial 
trade  in  South  African  reptiles  (Van  Wilgen  et  al.  2008), 
and  concerns  about  illegal  collecting  for  the  pet  trade  are 
expressed  in  a number  of  SARCA  species  accounts  (e.g. 
the  tortoises  Psammobates  geometricus  and  Homopus 
signatus,  the  lizards  Smaug  glganteus  and  Ouroborus 
cataphractus , and  small  adders,  e.g.  Bitis  albanica). 
However,  the  levels  of  illegal  exploitation  of  wild  reptile 
populations  for  the  pet  trade  are  unknown,  and  it  is  cur- 
rently impossible  to  assess  the  significance  of  this  threat. 

Whiting  et  al.  (2011)  have  assessed  the  impact  on  South 
African  vertebrates  used  in  traditional  medicine  for  both 
the  healing  of  ailments  and  for  symbolic  purposes  such  as 
improving  relationships  and  attaining  good  fortune.  At  one 
urban  market  (Faraday  Market,  Johannesburg)  they  identi- 
fied 147  vertebrate  species  in  trade,  of  which  17  species 
were  of  conservation  concern,  including  the  Nile  Crocodile 
{Crocodylus  nllotlcus , regionally  VU).  Non-threatened  rep- 
tiles commonly  offered  included  Rock  Monitors  ( Varanus 
albigularis)  and  Water  Monitors  (I/,  niloticus),  Southern 
African  Pythons  ( Python  natalensis)  and  Puff  Adders  {Bitis 
arietans).  Similar  findings  were  noted  in  rural  communi- 


ties, where  the  predominant  users  of  reptiles  were  tradi- 
tional healers  who  indicated  that  the  reptiles  most  com- 
monly used  in  traditional  medicine,  i.e.  Leopard  Tortoise 
( Stigmochelys  pardalis),  Puff  Adder,  Southern  African  Py- 
thon and  Rock  Monitor,  appeared  to  be  declining  in  num- 
bers (Smart  et  al.  2005).  There  are  also  indications  that 
crocodiles  are  being  increasingly  poached,  and  in  the  last 
two  years,  no  less  than  15  crocodiles  have  either  been 
found  dead  in  snares  or  with  snares  attached  at  Ndumo 
Game  Reserve,  KwaZulu-Natal  (J.  Warner  pers.  comm. 
August  2011). 

4.5  Accidental  mortality 

Many  reptiles  are  killed  or  injured  while  crossing  roads. 
Awareness  of  this  problem  is  not  new  (Stoner  1925; 
Dreyer  1935;  Dickerson  1939)  and  mortalities  on  roads, 
particularly  in  pristine  areas,  may  impact  significantly  on 
long-lived,  wide-ranging  species  (e.g.  tortoises)  (Nichol- 
son 1978).  Populations  can  easily  be  decimated  by  road 
mortalities,  and  this  can  lead  to  local  extinctions.  Rudolph 
et  al.  (1999)  reported  a reduction  of  up  to  50%  in  large 
snake  species  up  to  a distance  of  850  m from  a road, 
and  attributed  the  reduction  to  increased  road  mortality. 
Langen  et  al.  (2007)  reviewed  various  methodologies  for 
surveying  herpetofauna  mortality  on  rural  highways,  and 
solutions  to  reduce  excessive  road  mortalities  have  been 
proposed  (Langton  1989;  Woltz  et  al.  2008).  These  in- 
clude specially  constructed  tunnels  and  temporary  restric- 
tions (7-10  days)  on  traffic  movements  at  night  along 
sensitive  sections  of  roads.  Large  under-road  culverts  for 
storm  water  control  may  also  serve  as  safe  transit  corri- 
dors in  areas  of  high  impact.  However,  road  underpasses 
only  work  in  association  with  costly  barriers  that  prevent 
access  onto  roads,  and  are  only  feasible  in  certain  situa- 
tions. Moreover,  experience  at  Suikerbosrand  Nature  Re- 
serve in  Gauteng  suggests  that  the  enforcement  of  meas- 
ures to  reduce  speed  on  roads,  such  as  posting  reduced 
speed  limits  to  minimise  vehicle-wildlife  collisions,  is  im- 
practical (G.  Masterson  pers.  comm.). 

Significant  mortality  of  sea  turtles  in  KwaZulu-Natal  has 
occurred  in  the  past  due  to  inshore  shark  nets  (Dudley  & 
Cliff  1993),  but  has  declined  since  their  use  was  reduced 
in  2002.  Sea  turtle  mortalities  also  occur  as  a bycatch  to 
fisheries,  particularly  the  inshore  shrimp  fishery  along  the 
Mozambique  coast  where  the  application  of  turtle  exclu- 
sion devices  and  monitoring  of  their  use  is  poor  (Bour- 
jea  et  al.  2007;  FAO  2009).  Crocodile  mortalities  also 
arise  from  the  increasing  use  of  gill  nets  in  inland  water 
systems  (Thomas  2006;  Aust  et  al.  2009),  and  there  is 
an  ongoing  threat  to  the  regional  crocodile  population  in 
KwaZulu-Natal  from  the  use  of  these  nets  (Pooley  1982; 
Kyle  1999,  2008). 

4.6  Climate  change 

Globally,  predictions  about  the  impact  of  climate  change 
have  received  tremendous  circulation,  but  little  meaning- 
ful, integrated  international  or  regional  response.  Disagree- 
ment about  the  accuracy  of  the  predicted  speed  and  local 
impact  of  climate-induced  habitat  change  (be  it  anthropo- 
genic or  natural)  has  made  it  difficult  to  assess  the  future 
impact  of  climate  change  scenarios.  In  part  for  these  rea- 
sons, Hoffmann  et  al.  (2010)  noted  that  climate  change 
as  a growing  extinction  threat  has  not  been  adequately 
captured  by  IUCN  Red  Lists,  even  though  it  is  increasingly 
implicated  in  the  continuing  decline  of  many  vertebrates 
(Laurance  & Useche  2009;  Sinervo  et  al.  2010). 
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In  assessments  of  climate  change  in  South  Africa  (Midg- 
ley  et  al.  2001,  2002,  2005),  it  was  predicted  that  the 
whole  of  South  Africa  would  experience  higher  tempera- 
tures, that  summer  rainfall  would  decrease  by  between 
5%  (north)  and  25%  (south),  and  that  within  50-100 
years,  Fynbos,  Succulent  Karoo,  Grassland  and  Forest  bi- 
omes  may  be  reduced  to  35-55%  of  their  present  extent. 
These  scenarios  have  stimulated  a number  of  scientific 
studies  that  have  predicted  reptile  distributions  based  on 
various  climate  models.  Using  genetic  structure  of  lizard 
populations  within  the  Cape  Fold  Mountains,  Tolley  et  al. 
(2009)  noted  that  climatically-suitable  areas  for  chamele- 
ons ( Bradypodion ) and  the  lacertid  Pedioplanis  burchelli 
will  decline,  resulting  in  highly  fragmented  distributions 
and  reduced  genetic  connectivity.  In  a global  context, 
Sinervo  et  al.  (2010)  showed  that  seasonal  air  tempera- 
ture changes  affect  the  thermal  habitats  of  Mexican  Sce- 
loporus  lizards  such  that  they  must  retreat  to  the  shade 
more  often  in  order  to  avoid  overheating.  As  a result  the 
lizards  lose  foraging  time,  particularly  during  the  spring 
breeding  season.  By  incorporating  physiological  charac- 
teristics into  climate  models,  Sinervo  et  al.  (2010)  es- 
tablished a strong  link  between  rising  temperatures  and 
the  degree  of  local  lizard  extinctions.  The  incorporation  of 
rupicolous  cordylid  distributional  data  into  these  models 
showed  that  these  lizards  would  be  more  greatly  imper- 
illed by  temperature  increases  than  terrestrial  or  arboreal 
lizards.  The  model  also  predicted  that  rising  air  tempera- 
tures will  be  twice  as  likely  to  cause  the  extinction  of  vivip- 
arous lizards  as  oviparous  lizards,  probably  due  to  the  ef- 
fects of  temperature  on  embryonic  development.  Montane 
populations  of  cordylids  in  the  Atlas  region  are  therefore 
prime  candidates  for  negative  climate  change  impacts.  Al- 
though the  risk  of  cordylid  extinctions  now  and  over  the 
next  40  years  is  not  considered  high,  it  will  become  in- 
creasingly severe  thereafter.  In  other  groups,  e.g.  crocodil- 
ians  and  chelonians,  where  many  lineages  demonstrate 
temperature-dependent  sex  determination,  the  effects  of 
changing  global  temperatures  on  population  dynamics 
may  become  significant. 

4.7  Invasive  aliens 

The  increasing  number  of  Invasive  Alien  Species  (IAS),  i.e. 
non-indigenous  animals  becoming  established  after  inten- 
tional or  accidental  introduction,  is  of  increasing  global 
concern,  and  it  is  increasingly  evident  that  large,  perhaps 
primary,  conduits  for  introductions  are  the  pet  and  orna- 
mental plant  trades  (see  Perry  & Farmer  2011  for  discus- 
sion). IAS  have  also  been  noted  as  the  most  significant 
drivers  of  amphibian  declines,  mainly  mediated  through 
introduced  alien  pathogens  such  as  chytrid  fungus  (Stu- 
art et  al.  2004).  Langton  et  al.  (2011)  estimated  that 
in  2010,  around  80  000  London  households  held  about 
150  000  captive  reptiles  and  amphibians.  This  was  lower 
than  in  the  USA  where  in  1998  an  estimated  3.9  mil- 
lion USA  households  (4%  of  total)  held  an  estimated  nine 
million  reptiles  and  amphibians  (Franke  & Telecky  2001). 
In  parallel  with  the  increase  in  captive  reptiles  is  an  in- 
crease in  the  numbers  of  invasive  alien  species.  Meshaka 
(2011)  noted  that  the  diversity  of  invasive  alien  reptiles 
and  amphibians  in  Florida  has  doubled  since  1980.  Lang- 
ton etal.  (2011)  discussed  the  51  taxa  of  non-native  her- 
petofauna  recorded  living  wild  in  the  London  area,  noting 
that  of  the  21  amphibian  taxa,  14  had  bred  successfully, 
while  of  the  30  reptile  taxa,  only  two  had  bred.  The  latter 
included  the  Aesculapian  Snake  ( Zamenis  longissimus), 
with  breeding  populations  recorded  from  Colwyn  Bay, 
North  Wales  (several  hundred  specimens),  and  Camden 
in  north  London  (30  snakes).  The  latter  is  believed  to  have 


resulted  from  the  deliberate  release  of  adult  snakes.  Pi- 
mentel etal.  (2005)  estimated  annual  economic  damages 
caused  by  invasive  species  in  the  United  States  to  exceed 
US$  100  billion,  although  estimates  for  Europe  were  low- 
er, about  EUR  12  billion  (Kettunen  et  al.  2009).  Langton 
etal.  (2011)  noted  that  costs  to  remove  introduced  Amer- 
ican bullfrogs  at  one  location  in  the  London  area  exceeded 
£100  000,  and  the  cost  of  the  impacts  of  non-native  spe- 
cies collectively  cost  the  economy  of  the  United  Kingdom 
an  estimated  £1.7  billion  per  year  (Nonnative  Species 
Secretariat  Website  2011 — www.nonnativespecies.org). 

Perry  & Farmer  (2011)  have  proposed,  in  part,  to  alle- 
viate the  cost  to  society  of  the  impacts  of  IAS  by  rais- 
ing funds  (e.g.  levies)  from  the  main  importers  of  IAS. 
However,  Langton  & Herbert  (2011:  168)  noted  that  this 
proposal  appears  “naive  for  the  kind  of  world  that  has 
developed”,  and  proposed  “allowing  trade  only  in  species 
judged  highly  suitable  for  captivity”  and  to  “enforce  heav- 
ily on  unlawful  activities”.  In  a review  concerned  with  ethi- 
cal issues  relating  to  poor  survival  and  ill  treatment  by  the 
public  of  feral  exotic  species,  and  issues  about  re-homing 
and  re-wilding,  Langton  & Herbert  (2011)  noted  that  the 
bulk  of  irresponsible  trading  in  reptiles  and  amphibians  to 
the  uninformed  public  was  based  upon  highly  exploitative 
large-volume  sales  with  very  low  survival  rates.  They  also 
claimed  (p.  159)  that  “After  twenty-five  years  CITES  (the 
Convention  on  International  Trade  in  Endangered  Species 
of  Wild  Fauna  and  Flora,  also  known  as  the  Washington 
Convention)  has  not  induced  the  form  of  sensible  and  car- 
ing yet  tightly  managed  regulation  that  could  in  theory  en- 
able a low-impact  exploitative  trade  to  exist.”  They  placed 
heavy  emphasis  on  public  education  concerning  the  nega- 
tive impacts  resulting  from  the  release  of  non-native  spe- 
cies. This  would  not,  however,  solve  the  problems  of  the 
accidental  escape  of  specimens  of  such  species  from  pet 
owners  or  pet  traders. 

Van  Rensburg  et  al.  (2011)  recently  reviewed  invasive 
alien  vertebrates  in  South  Africa,  and  Van  Wilgen  et  al. 
(2008)  noted  that  invasive  alien  herpetofauna  have  the 
potential  to  cause  a number  of  negative  effects,  rang- 
ing from  negative  impacts  on  native  biota  to  effects  on 
the  day-to-day  course  of  society.  However,  although  they 
discussed  and  reviewed  in  detail  experiences  with  intro- 
duced alien  reptiles  and  amphibians  in  many  parts  of  the 
world,  and  reviewed  potential  problems  that  may  arise 
in  South  Africa,  they  did  not  discuss  any  local  examples. 
Only  one  introduced  reptile,  the  all-female,  parthenoge- 
netic  Brahminy  Blind  Snake  ( Ramphotyphlops  braminus) 
is  known  to  have  become  established  in  the  Atlas  region 
(Smith  1838;  McLachlan  1978b;  Alexander  1987).  The 
Red-eared  Slider  ( Trachemys  scripta  elegans)  has  been 
the  most  popular  terrapin  in  the  global  pet  trade,  with 
more  than  52  million  individuals  exported  from  the  United 
States  to  foreign  markets  between  1989  and  1997.  Feral 
individuals  have  been  recorded  from  79  countries  (Turtle 
Taxonomy  Working  Group  2010),  and  breeding  colonies 
have  become  established  in  numerous  countries,  leading 
to  the  slider’s  inclusion  on  the  Top  100  of  the  World’s 
Worst  Invasive  Alien  Species  (Global  Invasive  Species  Da- 
tabase 2010).  In  the  Atlas  region,  feral  specimens  have 
been  recorded  from  Durban,  Johannesburg,  and  Silverton 
in  Pretoria  (Newbery  1984),  but  no  breeding  populations 
are  known  to  have  become  established.  Although  translo- 
cations of  this  terrapin  were  of  global  concern  at  the  end 
of  the  last  century,  the  banning  of  the  importation  of  this 
species  into  many  countries  has  reduced  the  problem. 
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There  is  a burgeoning  use  of  reptiles  for  the  pet  trade 
(Kraus  2009),  with  increasing  concern  for  the  potential 
for  their  release  and  the  development  of  breeding  colonies 
of  alien  reptiles  in  South  Africa  (Van  Wilgen  et  al.  2008, 
2010).  A list  of  alien  reptiles  that  have  been  discovered 
in  the  wild  in  the  Atlas  region  is  provided  as  Appendix  4, 
and  is  informative  in  the  light  of  the  situation  in  Florida 
where  numerous  alien  species  have  become  established, 
including  many  with  the  potential  for  significant  human 
and  faunal  impacts,  e.g.  Python  molurus  (Snow  et  al. 
2007).  Between  1976  and  2007,  275  reptile  species  in 
30  families  were  imported  into  South  Africa  (Van  Wilgen 
et  al.  2010).  While  reptile  trade  in  South  Africa  is  very 
small  by  world  standards  (Auliya  2003),  the  numbers 
of  imports  are  increasing  each  year,  having  more-or-less 
doubled  every  four  years  between  1976  and  2005  (Van 
Wilgen  et  al.  2010).  The  increasing  number  of  captive- 
held  alien  reptiles  in  South  Africa  results  from  this  on- 
going importation  and  from  the  successful  local  captive 
breeding  of  alien  species.  The  desire  and  need  to  keep 
herpetofauna  in  captivity  is  a contentious  subject,  involv- 
ing on  the  one  hand  philosophical  issues  of  civil  liberties, 
and  human  and  animal  rights,  and  on  the  other  hand  na- 
tional and  international  legislation  relating  to  health  and 
the  control  of  disease  and  alien  introductions.  Although 
Arena  et  al.  (2012)  have  recommended  very  strict  con- 
trol and  numerous  prohibitions  to  regulate  the  pet  trade 
in  reptiles  and  amphibians  in  the  European  Union,  their 
prohibitive  stance  may  reflect,  at  least  in  part,  that  of  the 
report’s  source  (it  was  commissioned,  funded  and  circu- 
lated by  various  animal  rights  organisations).  It  should  be 
read  with  caution  and  in  conjunction  with  counter  views, 
i.e.  those  documented  in  Joswig  & Izaber  (2012). 

Directly  linked  to  the  growing  pool  of  alien  captives  in 
South  Africa  is  the  increasing  number  of  reports  of  es- 
caped alien  reptiles.  There  has  been  both  an  increas- 
ing expansion  of  indigenous  commensal  geckos  such  as 
Hemidactylus  mabouia  and  Lygodactylus  capensis  (e.g. 
Branch  1998;  Bates  2005b),  and  an  increasing  number 
of  escaped  exotics,  particularly  variant  colour  morphs  of 
popular  pet  American  colubrids  such  as  the  Corn  Snake 
(. Pantherophis  guttatus),  Yellow  Rat  Snake  {P.  obsoletus) 
and  various  king  snakes  ( Lampropeltis  spp.)  (see  Appen- 
dix 4).  There  are  at  least  three  records  of  large  exotic  py- 
thons (2-3  m)  having  escaped  in  KwaZulu-Natal,  with 
two  being  subsequently  re-released  in  protected  areas 
after  capture  due  to  confusion  with  indigenous  pythons. 
A python  from  Verulam  in  Durban  was  reported  to  have 
been  in  the  region  for  three  years  before  capture.  African 
and  Burmese  Pythons  are  closely  related  and  are  known 


to  hybridise  (Branch  & Erasmus  1984),  increasing  the  risk 
of  genetic  pollution  following  the  escape  of  the  latter  spe- 
cies into  the  wild. 

The  discovery  of  feral  American  king  snakes  ( Lampropeltis 
spp.)  at  various  locations  in  South  Africa  (Appendix  4)  is 
of  particular  concern  in  light  of  their  recent  introduction 
to  Gran  Canaria  (Cabrera-Perez  et  al.  2012).  In  2007,  its 
naturalisation  on  the  island  was  confirmed,  and  attributed 
to  the  accidental  or  deliberate  release  of  individual  king 
snakes  bred  in  captivity.  During  the  next  five  years  1 064 
king  snakes  were  captured.  Trapping  these  snakes  has  not 
been  successful,  and  control  has  required  labour-intensive 
visual  searches  and  hand  capture.  This  snake  has  a wide 
dietary  niche,  and  the  majority  of  its  prey  items  on  the  is- 
land have  included  indigenous  reptiles  (69%),  particularly 
the  endemic  Gran  Canaria  Giant  Lizard  ( Gallotia  stehlini). 
Up  to  the  year  2011  there  were  still  no  regulations  against 
the  importation  and  sale  of  the  California  King  Snake  in 
the  Canary  Islands.  As  in  South  Africa,  this  species  was 
very  popular  among  hobbyists,  and  frequently  offered  for 
sale  in  local  pet  shops.  The  ownership,  transport  and  sale 
of  living  or  dead  individuals  of  all  species  of  Colubridae  is 
now  forbidden  in  the  Canary  Islands  (Cabrera-Perez  et  al. 
2012). 

Exacerbating  this  situation  is  the  recent  discovery  of  nov- 
el reproductive  modes,  including  various  forms  of  ‘virgin’ 
birth,  in  common  captive  species,  e.g.  Rainbow  Boa,  Epi- 
crates  maurus  (Booth  et  al.  2011a);  Boa  Constrictor,  Boa 
constrictor  (Booth  et  al.  2011b);  and  Checkered  Garter 
Snake,  Thamnophis  marcianus  (Reynolds  et  al.  2012), 
as  well  as  in  wild  populations  of  two  pitviper  species,  the 
Copperhead  ( Agkistrodon  contortrix)  and  Cottonmouth  {A. 
piscivorus)  (see  review  in  Booth  et  al.  2012).  Conserva- 
tion and  permitting  authorities  should  be  aware  of  the  im- 
plications of  this  reproductive  flexibility  and  the  increased 
caution  it  merits,  as  populations  may  potentially  become 
established  from  even  single  escapees  or  from  a deliber- 
ately released  specimen. 

Although  the  small  and  localised  breeding  populations  of 
the  Brahminy  Blind  Snake  in  South  Africa  remains  an  ex- 
ception, and  no  other  alien  reptiles  are  known  to  have 
become  established  in  the  Atlas  region,  the  growing  move- 
ment of  exotic  species  around  the  globe  and  increasingly 
in  South  Africa  necessitates  active  monitoring.  More  seri- 
ous than  the  threat  of  venomous  and/or  dangerous  reptiles 
becoming  established  is  the  conduit  that  alien  imports 
provide  for  alien  pathogens  and  parasites. 


5.  HOT  SPOTS 


The  objective  of  identifying  hotspots  is  to  focus  attention  on 
areas  that  have  the  highest  priority  for  conservation  action 
for  the  group  in  question.  This  can  be  undertaken  at  the 
level  of  general  reptilian  diversity,  and  for  species  of  rec- 
ognised conservation  concern.  As  for  amphibians  (Branch 
& Harrison  2004),  a conservation  ‘hotspot’  is  here  defined 
as  a grid  cell  or  cluster  of  grid  cells  containing  a relatively 
large  number  of  threatened  and  Near  Threatened  species 
and  subspecies  (taxa).  The  QDGCs  containing  these  spe- 
cies can  also  be  weighted  to  highlight  spots  where  species 
in  the  categories  of  higher  threat  (e.g.  Critically  Endan- 


gered, Endangered)  may  clump.  Only  validated,  non-intro- 
duced  locality  records  were  plotted.  The  same  weighting 
used  in  the  assessment  of  taxa  of  conservation  concern 
(see  above)  was  used  in  the  hotspot  analysis.  There  are 
multiple  reasons  for  identifying  such  hotspots: 

• To  provide  an  indication  of  the  area  of  greatest  con- 
servation concern. 

• To  alert  planners  to  the  opportunities  to  conserve 
several  Red  Listed  taxa  at  a single  or  relatively  few 
protected  localities. 
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• To  identify  areas  that  contain  sensitive  localities  and 
that  need  careful  study  prior  to  embarking  on  chang- 
es in  land  use. 

5.1  Distribution  of  reptile  diversity  and  en- 
demism 

5.1.1  Total  reptile  diversity 

For  this  analysis,  the  number  of  taxa  (species  and  sub- 
species) was  categorised  into  quantiles  and  the  number 
of  levels  was  chosen  to  best  illustrate  the  geographical 
spread  of  diversity. 

This  analysis  revealed  125  039  reptile  records  from  1 888 
QDGCs  (93.2%  of  total)  in  the  Atlas  region.  Distribution  of 
reptiles  in  the  region  is  not  uniform.  Diversity  ranges  from 

0- 80  taxa  per  QDGC,  with  197  QDGCs  (9.7%)  having 
38-80  taxa  (the  highest  quantile  used  in  the  analysis).  The 
distribution  of  total  reptile  diversity  in  the  Atlas  region  is 
shown  in  Figure  3.8.  Most  grids  with  very  low  diversity,  e.g. 

1- 2  taxa  (256  QDGCs,  12.3%  of  total)  are  probably  simply 
under-sampled;  even  on  the  high-altitude  plateau  of  Lesotho 
at  least  3-4  reptile  species  can  be  expected  from  most  lo- 
calities. Areas  of  high  reptile  diversity  are  associated  with 
the  main  winter  rainfall  area  of  the  western  and  southern 
Cape  coastal  regions,  and  with  the  summer  rainfall  area  of 
the  eastern  regions,  i.e.  Mpumalanga,  Limpopo  and  Kwa- 
Zulu-Natal provinces.  The  central  arid  regions  (Great  Karoo 
and  southern  Kalahari)  have  low  reptile  diversity,  as  do  the 
highlands  of  Lesotho  and  adjacent  Transkei.  Similar  reduced 
chelonian  diversity  in  the  Transkei  has  previously  been  noted 


(Branch  et  at.  1995b),  but  this  appears  to  be  the  case  for  all 
reptiles  in  that  area.  It  is  unclear  whether  this  low  diversity 
is  a reflection  of  poor  collecting  or  an  effect  of  the  long  his- 
tory of  subsistence  farming  in  the  Transkei. 

Measures  of  high  reptile  diversity  are  clustered  around 
major  human  centres,  particularly  major  cities  with  mu- 
seums, e.g.  Pretoria  (2528CA),  Durban  (2931CC),  Pie- 
termaritzburg (2930CB),  Bloemfontein  (2926AA),  Kim- 
berley (2824DB),  Cape  Town  (3118CD),  East  London 
(3327BB)  and  Port  Elizabeth  (3325DC).  These  clusters 
reflect  the  high  levels  of  collecting  in  these  areas.  The  high 
altitude  grasslands  of  the  Free  State  are  known  to  have 
relatively  reduced  reptile  diversity  (De  Waal  1978;  Bates 
1992),  and  yet  the  region  displays  slightly  higher  diver- 
sity than  its  surroundings.  This  again  reflects  the  efficacy 
of  detailed  herpetological  surveys  in  the  region  (De  Waal 
1978),  as  does  the  uniformly  high  reptile  diversity  shown 
throughout  the  former  Transvaal  Province,  which  Jacob- 
sen (1989)  surveyed  from  1978  to  1985. 


5.1.2  Endemic  reptile  diversity 

A list  of  all  endemic  and  near-endemic  reptiles  in  the  At- 
las region  is  provided  in  Appendix  3.  There  are  34  188 
records  of  endemic  reptiles  from  1 304  QDGCs  (64.4%  of 
total),  with  125  QDGCs  (6.4%)  having  the  highest  number 
(12-24)  of  endemic  taxa  (Figure  3.9).  QDGCs  with  very 
low  diversity  (1  taxon)  comprise  16.8%  of  all  QDGCs.  For 
much  of  the  region,  patterns  of  reptile  endemism  match 
those  of  overall  reptile  diversity  (Figure  3.8).  The  ex- 
ception is  the  Kalahari  region  of  the  Northern  Cape  and 


Number  of  records:  125  039 

Number  of  grid  cells:  1 888  (93.2%) 


Number  of  taxa 

Symbol 

No.  QDGCs 

% QDGCs 

1-2 

□ 

256 

12.64 

3-5 

□ 

236 

11.65 

6-8 

■ 

173 

8.54 

9-11 

■ 

221 

10.91 

12-14 

■ 

207 

10.22 

15-18 

□ 

174 

8.59 

19-24 

■ 

204 

10.07 

25-37 

■ 

220 

10.86 

38-80 

■ 

197 

9.73 

Figure  3.8 — Distribution  of  reptiles  in  the  Atlas  region. 


Number  of  records: 

34  188 

Number  of  grid  cells: 

1 304  (64.4%) 

Number  of  taxa 

Symbol 

No.  QDGCs 

% QDGCs 

1 

□ 

340 

16.79 

2 

□ 

220 

10.86 

3 

■ 

160 

7.9 

4 

■ 

126 

6.22 

5 

■ 

94 

4.64 

6 

■ 

62 

3.06 

7 

□ 

43 

2.12 

8-11 

■ 

134 

6.62 

12-24 

■ 

125 

6.17 

Figure  3.9 — Distribution  of  endemic  reptiles  in  the  Atlas  region. 
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Maputaland,  KwaZulu-Natal,  which  both  have  very  few 
endemic  taxa  but  relatively  high  overall  reptile  diversity. 
The  generally  uniform  habitats  in  the  Kalahari  region  are 
associated  with  low  levels  of  endemism,  with  most  spe- 
cies that  occur  in  the  central  Northern  Cape  having  ranges 
that  extend  widely  into  Botswana  and  adjoining  Namibia. 
Similarly,  high  reptile  diversity  in  northern  KwaZulu-Natal 
is  associated  with  an  Indian  Ocean  coastal  zone  herpeto- 
fauna  that  extends  through  Mozambique  to  Tanzania,  and 
in  some  cases  north  to  southern  Kenya,  and  south  to  the 
Albany  region.  The  southern  part  forms  the  Maputaland- 
Pondoland-Albany  (MPA)  biodiversity  hotspot,  which  was 
initially  recognised  on  the  basis  of  high  plant  endemism 
(Steenkampef  al.  2004).  This  region  was  also  highlighted 
as  a centre  of  vertebrate  endemicity  (Perera  et  al.  2011), 
albeit  that  the  MPA  was  increased  to  incorporate  sections 
of  the  Great  Escarpment  from  the  Amatola-Winterberg- 
Sneeuberg  Mountains  through  the  Drakensberg  to  the 
Soutpansberg.  This  re-definition  was  justified  to  give  rise 
to  a Greater  Maputaland-Pondoland-Albany  region  of  ver- 
tebrate endemism,  and  it  incorporates  (with  the  exception 
of  the  southern  and  western  Cape  regions)  many  of  the 
reptile  hotspots  noted  above. 

5.1.3  Chelonian  diversity 

There  are  5 237  chelonian  records  in  958  QDGCs  (47.3% 
of  total).  Diversity  ranges  from  0-8  taxa  per  QDGC,  with 
less  than  2%  of  QDGCs  having  five  or  more  taxa.  More 
than  one-third  of  recorded  QDGCs  have  very  low  diversity 
(1-2  taxa),  and  these  are  spread  over  most  of  the  Atlas  re- 
gion (Figure  3.10).  There  are,  however,  large  areas  where 
chelonians  are  absent,  including  most  of  the  Transkei  and 
Lesotho,  northeastern  Free  State  and  adjacent  Mpuma- 
langa and  KwaZulu-Natal.  The  relative  absence  of  tortoise 
shells  in  archaeological  excavations  in  the  Transkei  area 


Number  of  records:  5 237 

Number  of  grid  cells:  958  (47.3%) 
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No.  QDGCs 

% QDGCs 

1 

□ 

470 

23.21 

2 

□ 

267 

13.19 

3 

■ 

130 

6.42 

4 

■ 

51 

2.52 

5 

□ 

30 

1.48 

6-8 

■ 

10 

0.49 

Figure  3.10 — Distribution  of  chelonians  in  the  Atlas  region. 


indicates  that  the  absence  of  chelonians  there,  at  least,  is 
a natural  phenomenon  (Branch  et  al.  1995). 

Chelonian  hotspots  in  the  southwestern  Cape  and  Al- 
goa  Bay  area  result  from  Af/as-endemic  tortoises  and  a 
number  of  sea  turtle  strandings  associated  with  cold  water 
upwelling.  High  diversity  in  the  southern  Cape  and  the  ad- 
jacent inland  escarpment  results  from  the  relatively  high 
number  of  tortoise  taxa  and  a single  pelomedusid.  Con- 
versely, chelonian  diversity  in  coastal  Maputaland  is  domi- 
nated by  pelomedusids  and  sea  turtles. 

Endemic  chelonian  diversity 

There  are  no  endemic  freshwater  terrapins  in  southern  Af- 
rica, although  the  taxonomic  status  of  the  isolated  popu- 
lation of  the  Variable  Hinged  Terrapin  {P.  rhodesianus ) in 
KwaZulu-Natal  requires  further  investigation.  Chelonian 
endemicity  (Figure  3.11)  is  restricted  to  tortoises,  with  en- 
demic tortoises  recorded  in  871  QDGCs  (13.0%).  Diver- 
sity ranges  from  0-3  taxa  per  QDGC,  with  only  one  QDGC 
(3225BA)  having  three  endemic  taxa.  QDGCs  with  two  en- 
demic chelonians  cluster  along  the  Cape  escarpment  and 
valleys  of  the  southwestern  Cape.  Chelonian  endemism  in 
the  Atlas  region  is  restricted  to  the  tortoise  genera  Chersi- 
na,  Homopus  and  Psammobates,  which  characterise  the 
Cape  region  and  which  confer  on  this  region  the  distinction 
of  having  the  highest  tortoise  (Testudinidae)  diversity  and 
endemism  in  the  world.  Although  four  species  of  hinged 
tortoise  ( Kinixys ) occur  in  the  northern  parts  of  the  Atlas 
region,  they  are  mainly  allopatric  and  all  inhabit  savanna. 
This  contrasts  with  the  four  Cape  Homopus  species  which 
inhabit,  for  the  most  part,  different  biomes — e.g.  Homopus 
areolatus  in  Fynbos,  H.  signatus  in  Succulent  Karoo,  H. 
boulengeri  in  Nama-Karoo,  and  H.  femoralis  in  Grassland 
and  grassland  patches  in  Nama-Karoo. 


Number  of  records:  871 

Number  of  grid  cells:  283  (14.0%) 
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□ 
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12.99 

2 

■ 

19 
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3 

■ 

1 

0.05 

Figure  3.11 — Distribution  of  endemic  chelonians  in  the  Atlas  re- 
gion. 
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5.1.4  Lizard  diversity 

There  are  79  769  lizard  records  in  1 741  QDGCs  (86.0% 
of  total).  Diversity  ranges  from  0 to  41  taxa  per  QDGC, 
with  8.9%  of  QDGCs  having  20  or  more  taxa.  QDGCs 
with  very  low  diversity,  i.e.  1-2  taxa  (294  cells,  14.5%), 
cluster  within  the  central  Karoo  and  adjacent  Northern 
Cape  (Figure  3.12).  This  reflects,  in  part,  poor  collecting 
in  those  areas.  In  the  northeast,  lizard  diversity  is  heavily 
clumped  in  Maputaland,  the  eastern  escarpment  of  Mpu- 
malanga and  Limpopo  Province,  and  the  Soutpansberg. 
In  the  south,  high  lizard  diversity  is  associated  with  the 
Cape  Fold  Mountains  (particularly  the  Little  Karoo)  and 
the  West  Coast  (particularly  Namaqualand),  but  there  is 
also  a cluster  of  high-scoring  QDGCs  around  the  Karoo 
National  Park  near  Beaufort  West.  These  peaks  of  diver- 
sity result  from  good  collecting  as  these  regions  have  been 
the  focus  of  directed  herpetological  surveys  during  the  last 
20  years  (Karoo  National  Park,  Branch  & Braack  1989; 
Little  Karoo,  Branch  & Bauer  1995;  Richtersveld  National 
Park,  Bauer  & Branch  2003  [2001]). 


Endemic  lizard  diversity 

There  are  28  533  records  of  endemic  lizards  in  1 173 
QDGCs  (57.9%  of  total),  but  only  5.7%  of  these  cells 
contain  most  (9-20)  endemics  (Figure  3.13).  Centres 
of  lizard  endemism  are  evident,  with  the  major  hotspot 
situated  in  the  Cape  Fold  Mountains,  and  other  smaller 
centres  occurring  in  Namaqualand,  the  Maloti-Drakens- 
berg  region  of  KwaZulu-Natal,  Lesotho  and  adjacent  Free 
State,  the  Mpumalanga  and  Limpopo  escarpment,  and  the 


Soutpansberg  Range.  Lizard  families  displaying  the  high- 
est levels  of  endemism  within  the  Atlas  region  are  girdled 
lizards  (Cordylidae,  94.0%),  chameleons  (Chamaeleoni- 
dae,  89.5%),  geckos  (Gekkonidae,  61.3%)  and  skinks 
(Scincidae,  59.0%),  and  these  contribute  significantly 
to  the  regional  hotspots  of  lizard  endemism.  Rupicolous 
cordylids  are  a dominant  component  of  the  lizard  fauna 
of  the  rugged  Cape  Fold  Mountain  region  (Mouton  & Van 
Wyk  1995,  1997)  and  the  Lesotho  and  KwaZulu-Natal 
Drakensberg  (Broadley  1964;  Bates  2005a).  Small  gener- 
ic radiations  also  occur  in  Namaqualand  ( Namazonurus , 
Stanley  et  al.  2011)  and  in  association  with  the  eastern 
escarpment  and  other  mountain  ranges  of  Mpumalanga 
and  Limpopo  provinces  ( Smaug , Stanley  et  al.  2011).  A 
suite  of  dwarf  chameleons  ( Bradypodion , Tolley  & Burger 
2004a,  2007a;  Tolley  et  al.  2004,  2006;  Branch  et  al. 
2006b)  is  also  associated  with  mesic  habitats  along  the 
southern  coast,  while  fossorial  skinks  ( Scelotes , Acontias , 
Typhlosaurus , Bates  et  al.  1998;  Lamb  etal.  2010)  have 
radiated  in  the  sandy  habitats  of  Namaqualand. 

5.1.5  Snake  diversity 

There  are  39  647  snake  records  in  1 578  QDGCs  (77.9% 
of  total).  Diversity  ranges  from  0 to  44  taxa  per  QDGC, 
with  8.2%  of  QDGCs  having  20  or  more  taxa.  QDGCs 
with  very  low  diversity  (1  taxon)  comprise  232  (11.5%) 
of  QDGCs  (Figure  3.14).  Snake  hotspots  are  similar  to 
those  of  lizards,  but  with  more  pronounced  gaps  in  the 
highlands  of  Lesotho,  the  central  Karoo,  and  the  Kalahari 
region  of  the  Northern  Cape.  Although  these  regions  prob- 
ably have  relatively  low  snake  diversity,  particularly  the 
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Figure  3.14 — Distribution  of  snakes  in  the  Atlas  region.  Figure  3.15 — Distribution  of  endemic  snakes  in  the  Atlas  region. 


highlands  of  Lesotho,  much  of  the  apparent  absence  is 
due  to  poor  collecting  in  these  regions. 

Endemic  snake  diversity 

There  are  4 784  records  of  endemic  snakes  from  646 
QDGCs  (32.0%  of  total),  but  only  seven  QDGCs  (0.35%) 
contain  the  highest  number  (nine)  of  endemics  (Figure 
3.15).  Centres  of  snake  endemism  are  evident  in  the 
southwestern  Cape,  Algoa  Bay  area  in  the  Eastern  Cape, 
the  KwaZulu-Natal  Midlands,  Waterberg  Range,  and  es- 
carpment region  of  Mpumalanga  and  Limpopo  provinces. 
Unlike  lizards,  snake  endemism  is  low  in  Namaqualand 
and  the  Soutpansberg. 

5.2  Distribution  of  reptiles  of  conservation 
concern 

Reptiles  of  Conservation  Concern  (CC)  are  those  in  Near 
Threatened,  Vulnerable,  Endangered,  Critically  Endan- 
gered and  Extinct  categories.  As  a precautionary  principle, 
Data  Deficient  species  are  also  included  in  this  analysis. 
There  are  6 252  records  of  CC  reptiles  in  573  QDGCs 
(28.3%  of  total;  Figure  3.16).  Several  QDGCs  (24,  1.2%) 
contain  the  highest  weighted  scores  for  reptiles  of  conser- 
vation concern.  For  much  of  the  Atlas  region,  patterns  of 
CC  reptile  endemism  match  those  of  overall  reptile  diver- 
sity (Figure  3.8),  with  the  main  hotspots  of  CC  reptiles 
including  the  southwestern  Cape,  Algoa  Bay,  KwaZulu- 
Natal  and  the  western  Soutpansberg  in  Limpopo  Province. 
The  Richtersveld  region  is  a minor  hotspot  of  CC  reptiles. 
When  only  CC  taxa  are  plotted,  the  hotspots  are  similar  to 


those  when  Near  Threatened  taxa  are  excluded,  although 
there  is  less  emphasis  on  the  western  Soutpansberg  and 
northern  Drakensberg  escarpment  region. 

KwaZulu-Natal  resolves  into  two  basically  contiguous 
hotspots.  The  coastal  region,  particularly  in  Maputaland,  is 
home  to  a number  of  threatened  sea  turtles,  i.e.  Leather- 
back Turtle  ( Dermochelys  coriacea , EN),  Loggerhead  Turtle 
{Caretta  caretta,  VU),  Green  Turtle  ( Chelonia  mydas , NT), 
Hawksbill  Turtle  ( Eretmochelys  imbricata,  NT),  and  Olive 
Ridley  Turtle  ( Lepidochelys  olivacea , DD),  as  well  as  the  Af- 
rican Coral  Rag  Skink  ( Cryptoblepharus  africanus,  EN).  The 
now  fragmented  coastal  forests  also  include  Green  Mamba 
{Dendroaspis  angusticeps , VU),  Gaboon  Adder  {Bids  ga- 
bonica,  NT),  KwaZulu-Natal  Black  Snake  ( Macrelaps  mic- 
rolepidotus,  NT)  and  Pygmy  Wolf  Snake  ( Lycophidion  pyg- 
maeum,  NT),  which  also  contribute  to  the  KwaZulu-Natal 
coastal  hotspot.  A lesser  hotspot  occurs  in  the  greater  Kwa- 
Zulu-Natal Midlands,  with  threatened  taxa  including  the 
KwaZulu  Dwarf  Chameleon  ( Brady  pod  ion  melanocepha- 
lum,  VU),  Midlands  Dwarf  Chameleon  ( Bradypodion  tham- 
nobates,  VU),  Gunther’s  Dwarf  Burrowing  Skink  ( Scelotes 
guentheri,  EX),  Durban  Dwarf  Burrowing  Skink  ( Scelotes 
inornatus , CR),  Bourquin’s  Dwarf  Burrowing  Skink  ( Sce- 
lotes bourquini,  VU),  and  others.  The  Algoa  Bay  hotspot  is 
restricted  to  the  western  region,  centred  on  the  Elandsberg 
and  Port  Elizabeth,  with  threatened  taxa  including  Smith’s 
Dwarf  Chameleon  ( Bradypodion  taeniabronchum,  EN), 
Albany  Adder  {Bids  albanica,  CR)  and  Salt  Marsh  Gecko 
{Cryptacdtes  peringueyi,  CR).  This  is  the  only  hotspot  that 
contains  two  Critically  Endangered  reptiles.  The  coastal  re- 
gion of  the  southwestern  Cape  is  emphasised  due  to  va- 
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Figure  3.16 — Distribution  of  all  reptiles  of  Conservation  Concern 
in  the  Atlas  region  (quantiles  are  based  on  weighted  scores). 

grant  sea  turtles  recorded  from  coastal  waters;  exclusion  of 
these  records  would  put  greater  emphasis  on  coastal  low- 
land regions,  including  threatened  taxa  such  as  the  Geomet- 
ric Tortoise  ( Psammobates  geometricus , CR),  Cape  Dwarf 
Chameleon  ( Bradypodion  pumilum,  VU),  Cape  Sand  Snake 
(, Psammophis  leightoni,  VU)  and  Southern  Adder  [Bids  ar- 
mata,  VU). 

5.2.1  Chelonians 

There  are  439  records  of  chelonians  of  conservation  con- 
cern in  124  QDGCs  (6.1%  of  total;  Figure  3.17).  Three 
coastal  QDGCs  (3325DC,  3418AD  and  3422BB)  ob- 
tained the  highest  weighted  score  due  to  the  presence  of 
threatened  sea  turtles.  High  scores  for  the  south  and  cen- 
tral Karoo  result  from  the  presence  of  the  Near  Threatened 
Boulenger’s  Padloper  ( Homopus  boulengeri).  The  hotspot 
in  the  southwestern  Cape  is  dominated  by  the  Critically  En- 
dangered Geometric  Tortoise  ( Psammobates  geometricus). 

5.2.2  Lizards 

There  are  4 583  records  of  lizards  of  conservation  concern 
in  328  QDGCs  (16.2%  of  total;  Figure  3.18).  There  is  a 
cluster  of  QDGCs  in  northern  Limpopo  Province,  centred 
on  the  isolated  mountains  of  the  Blouberg  and  Soutpans- 
berg  in  the  north,  and  Wolkberg  region  on  the  Limpopo 
escarpment.  Among  them  three  QDGCs  (0.05%)  obtained 
the  highest  weighted  scores  due  to  the  presence  of  CC 
lizards  there.  Two  cells  are  located  in  the  Soutpansberg  re- 
gion, i.e.  2229DC — Stripe-bellied  Blind  Legless  Skin k (Ac- 
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Figure  3.17 — Distribution  of  all  chelonians  of  Conservation  Con- 
cern in  the  Atlas  region  (quantiles  are  based  on  weighted 
scores). 


ontias  kgalagadi  subtaeniatus , DD),  Soutpansberg  Rock 
Lizard  (1 /hembelacerta  rupicola,  NT),  Coppery  Grass  Lizard 
( Chamaesaura  aenea , NT),  Soutpansberg  Worm  Liz- 
ard ( Chirindia  langi  occidentalis , VU),  Cryptic  Dwarf 
Gecko  ( Lygodactylus  nigropunctatus  incognitus , DD), 
and  Soutpansberg  Dwarf  Gecko  ( Lygodactylus  ocellatus 
soutpansbergensis , NT),  and  2329AB — it  lacks  the  Cop- 
pery Grass  Lizard  and  Soutpansberg  Worm  Lizard,  but  in- 
cludes Muller’s  Velvet  Gecko  ( Homopholis  mulleri,  VU). 
The  remaining  QDGC  occurs  in  the  Woodbush  region  on 
the  Limpopo  escarpment,  i.e.  2430AA — Woodbush  Leg- 
less Skink  ( Acontias  rieppeli,  EN),  Woodbush  Flat  Gecko 
[Afroedura  multiporis  multiporis , VU),  Coppery  Grass  Liz- 
ard ( Chamaesaura  aenea , NT),  Methuen’s  Dwarf  Gecko 
( Lygodactylus  methueni , VU),  and  the  Northern  Crag  Liz- 
ard ( Pseudocordylus  transvaalensls,  NT). 

Other  minor  hotspots  occur  in  the  western  Algoa  Bay  area 
due  to  the  presence  of  a number  of  lizards  with  restrict- 
ed distributions — e.g.  Salt  Marsh  Gecko  ( Cryptactites 
peringueyi , CR),  Smith’s  Dwarf  Chameleon  ( Bradypodion 
taeniabronchum , EN),  FitzSimons’  Long-tailed  Seps  {Tet- 
rad acty!  us  fitzsimonsi , VU)  and  Albany  Sandveld  Lizard 
( Nucras  taeniolata , NT).  Additional  hotspots  occur  in  the 
Lesotho,  KwaZulu-Natal  and  Free  State  areas,  centred  on 
the  Drakensberg  escarpment  and  foothills,  and  extending 
into  the  southern  KwaZulu-Natal  coastal  region  due  to  the 
presence  of  a number  of  fossorial  and  relict  forest  species 
there.  Another  lizard  hotspot  in  the  southwestern  Cape  is 
more  diffuse  with  a concentration  of  threatened  or  Near 
Threatened  rupicolous  cordylids,  e.g.  Black  Girdled  Lizard 
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Figure  3.19 — Distribution  of  all  snake  taxa  of  Conservation  Con- 
cern in  the  Atlas  region  (quantiles  are  based  on  weighted 
scores). 


Figure  3.18 — Distribution  of  all  lizards  of  Conservation  Concern 
in  the  Atlas  region  (quantiles  are  based  on  weighted  scores). 


( Cordylus  niger,  NT)  and  Dwarf  Crag  Lizard  ( Hemicordy - 
lus  nebulosus , VU),  as  well  as  fossorial  skinks,  e.g.  the 
dwarf  burrowing  skinks  Scelotes  gronovii  (NT),  S.  kasneri 
(NT)  and  S.  montispectus  (NT).  The  Richtersveld  region  is 
an  obvious  lizard  hotspot,  but  this  is  due  to  the  presence 
of  a suite  of  restricted  Near  Threatened  species  (e.g.  Gog- 
gia  gemmula,  NT  and  Typhlosaurus  lomiae,  NT)  rather 
than  species  in  higher  threat  categories. 


5.2.3  Snakes 

There  are  844  records  of  Near  Threatened  and  threatened 
snakes  in  153  QDGCs  (7.6%  of  total;  Figure  3.19).  Only 
three  QDGCs  obtained  the  highest  weighted  scores.  Due  to 
their  generally  widespread  distributions,  few  snakes  qual- 
ify as  threatened  on  the  basis  of  restricted  ranges  (Criteria 


B,  AOO).  There  are  concentrations  of  threatened  snakes 
in  only  two  obvious  hotspots:  in  the  southwestern  Cape, 
where  the  sand  snake,  Psammophis  leightoni  (VU)  and 
the  small  adder,  Bitis  armata  (VU),  live  in  coastal  regions 
subject  to  urban  development;  and  the  northern  KwaZulu- 
Natal  coast,  particularly  in  the  Maputaland  region  (QDGC 
2632DD)  where  a number  of  regionally  threatened  snakes 
are  concentrated,  e.g.  Gaboon  Adder  ( Bitis  gabonica , re- 
gionally NT),  Green  Mamba  ( Dendroaspis  angusticeps , 
regionally  VU),  KwaZulu-Natal  Black  Snake  ( Macrelaps 
microlepidotus , NT)  and  Pygmy  Wolf  Snake  ( Lycophidion 
pygmaeum,  NT).  Some  hotspots  for  lizards  of  conserva- 
tion concern,  e.g.  Richtersveld  and  Soutpansberg  regions, 
do  not  have  significant  numbers  of  threatened  snakes. 
There  are  minor  hotspots  for  threatened  dwarf  adders  Bi- 
tis inornata  (EN)  and  B.  albanica  (CE)  in  the  central  Ka- 
roo and  Algoa  Bay  regions,  respectively. 


6.  CONCLUSIONS 


6.1  Recommended  conservation  actions 

The  accounts  for  each  of  the  threatened,  Near  Threatened 
and  Data  Deficient  species  in  this  publication  conclude 
with  a section  on  ‘Recommended  conservation  actions'. 
‘More  research’  was  the  most  common  recommendation 
(Figure  3.20). 


The  main  research  components  required  were  surveys  to 
both  identify  potential  additional  populations  and  to  assess 
population  densities  and  trends  in  surviving  populations, 
surveys  to  determine  the  status  of  habitats,  and  basic  biol- 
ogy studies  to  redress  knowledge  gaps  relating  to  life  history 
parameters  and  habitat  dependence  (Figure  3.21).  A bet- 
ter understanding  of  threats  was  also  considered  important. 
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Figure  3.20 — Conservation  actions  recommended  for  Conservation  Concern  taxa. 


The  importance  of  policy-based  actions  was  also  empha- 
sised (Figure  3.20).  Biodiversity  Management  Plans  for 
Species  were  recommended  for  38  taxa,  to  direct  and  pri- 
oritise conservation  programs.  Although  existing  protec- 
tive legislation  was  believed  to  benefit  24  taxa,  it  was  felt 
that  there  was  room  for  improvement  in  terms  of  both 
development  and  implementation.  The  results  of  this  Red 
List  have  been  used  to  update  South  Africa’s  Threatened 
and  Protected  Species  list  for  reptiles  as  part  of  South  Af- 
rica’s Biodiversity  Act;  the  list  was  published  by  the  Min- 
ister of  the  Department  of  Environment  in  2012. 

Improved  education  and  communication,  particularly  im- 
proved public  awareness,  was  believed  to  be  important  for 
effective  conservation  of  reptiles.  The  need  for  site/habitat- 
based  actions  was  also  highlighted.  Increasing  protected 
areas  would  benefit  21  taxa,  either  through  extensions 
to  the  existing  national  or  provisional  protected  area  net- 
works or  by  encouraging  various  forms  of  public-private 
conservatories  or  partnerships. 

6.2  Conservation  planning 

In  the  Atlas  region  the  detailed  distribution  data  generated 
for  neglected  groups  such  as  amphibians  (Minter  et  al. 
2004),  reptiles  (this  volume),  butterflies  (Mecenero  et  al. 


2013),  scorpions  (www.arc.agric.za/home. asp?pid=3272), 
and  dragonflies  and  damselflies  (http://vmus.adu.org.za/) 
has  important  consequences  for  future  conservation  mod- 
elling in  the  region.  It  will  allow  better  planning  and  de- 
velopment of  protected  area  networks,  as  well  as  a more 
holistic  education  of  environmental  awareness  for  the  pub- 
lic. The  data  from  this  Atlas  was  also  used  to  inform  South 
Africa’s  National  Biodiversity  Assessment  and  a number  of 
regional  conservation  plans. 

6.3  Future  conservation  assessments 

This  is  the  third  national  assessment  of  the  conservation 
status  of  the  reptile  fauna  of  the  Atlas  region,  following 
two  earlier  reviews  (McLachlan  1978a;  Branch  1988a). 
The  assessment  of  threatened  taxa  at  such  lengthy  (10-15 
year)  intervals  is  obviously  undesirable.  There  is  an  urgent 
need  for  an  ongoing  assessment  of  threatened  species  so 
that  their  plight  can  be  drawn  to  the  attention  of  conserva- 
tion authorities  sooner  rather  than  later.  The  plea  for  early 
notification  to  conservation  authorities  of  the  threatened 
status  of  taxa  has  been  made  on  numerous  previous  oc- 
casions (Gardenfors  et  al.  2001;  Harrison  et  al.  2001; 
Branch  2002;  Mills  2002;  Branch  & Harrison  2004).  This 
need  could  be  met  by  the  formation  of  a permanent  local 
Red  List  Committee  to  assess  nominated  taxa  as  submitted. 
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The  nomination  of  Red  List  species  would  follow  standard- 
ised international  protocols,  coupled  with  an  objective  as- 
sessment and  quantification  of  threats.  Awareness  of  this 
need  is  reflected  in  many  new  species  descriptions  which 
include  preliminary  conservation  assessments  (e.g.  Bauer 
etal.  2006b;  Branch  2007;  Branch  & Tolley  2010;  Tilbury 
& Tolley  2009b).  A vehicle  for  the  immediate  submission 
of  these  candidate  species  of  conservation  concern  is  es- 


sential. We  therefore  recommend  that  an  IUCN  Red  List 
Authority  be  established  for  reptiles  of  this  region.  Branch 
& Harrison  (2004)  noted  the  need  for  ongoing  proactive 
research  and  monitoring  of  threatened  and  Near  Threat- 
ened amphibians,  and  a strategy  for  South  African  amphib- 
ian conservation  research  was  recently  proposed  (Measey 
2011).  The  summary  information  presented  in  this  volume 
should  empower  similar  reptile  conservation  plans. 


7.  CONCLUDING  REMARKS 


This  chapter  started  with  a quotation  from  Jonathan  Bail- 
lie  (2009)  on  the  importance  of  National  Red  Lists.  It  is 
repeated  here  with  emphasis:  “Producing  National  Red 
Lists  is  a critical  first  stage  in  identifying  where  species 
are  threatened,  why  they  are  threatened  and  what  needs 
to  be  done  about  it.  ” 


The  previous  iteration  of  this  Red  List  was  prepared  25 
years  ago  (Branch  1988a)  and  made  numerous  recom- 
mendations for  the  conservation  of  the  region’s  herpeto- 
fauna.  Many  of  these  recommendations  were  re-iterated 
in  the  summary  chapter  on  conservation  in  the  Atlas  and 
Red  List  for  the  region’s  amphibians  (Branch  & Harrison 
2004).  Many  have  been  repeated  again  here.  Baillie’s 
comment  is  pertinent  because  it  emphasises  that  Red 
Lists  are  a means  to  an  end  and  not  an  end  in  them- 
selves. Too  often,  however,  it  seems  that  conservation 
measures  for  non-charismatic  groups,  such  as  reptiles, 
amphibians  and  butterflies  are  limited  to  little  more  than 
Red  Lists. 


This  Atlas  is  the  best  compilation  to  date  of  what  is  known 
about  our  reptiles,  and  it  highlights  many  of  the  knowledge 
gaps  that  can  be  targeted  to  resolve  outstanding  problems. 
Its  value,  however,  will  stand  or  fall  by  its  ability  to  stimulate 
and  direct  the  efforts  and  finances  of  national  and  provin- 
cial conservation  authorities,  and  by  its  ability  to  engage  the 
enthusiasm  and  support  of  non-governmental  organisations. 
Conservation  in  the  subcontinent,  and  in  much  of  Africa, 
has  entered  a new  paradigm  whereby  it  is  viewed  as  a sig- 
nificant vehicle  for  sustainable  utilisation  that  targets  the 
social  upliftment  of  neighbouring  communities.  In  such  a 
climate,  what  value  is  given  to  the  small,  cryptic  and  ne- 
glected lizards  and  snakes  that  do  not  attract  ecotourism, 
that  have  no  direct  value  in  terms  of  sustainable  resources, 
and  which  may  even  be  venomous?  Reptiles  test  our  com- 
mitment to  conservation,  and  also  our  awareness  that  biodi- 
versity and  ecological  services  depend  on  integrated  ecosys- 
tems in  which  the  value  of  the  whole  is  exactly  the  sum  of 
the  parts.  This  Atlas  must  achieve  these  goals  better  than  its 
predecessors  (McLachlan  1978a,  Branch  1988a)  if  the  re- 
gion is  to  withstand  further  reptile  declines  and  extinctions. 
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SECTION  2 

FAMILY,  SUBFAMILY,  GENUS,  SPECIES 
AND  SUBSPECIES  ACCOUNTS 


Introduction  to  accounts 


Family  accounts 

Each  of  the  remaining  chapters  deals  with  one  of  the  22 
families  in  the  Class  Reptilia.  The  ordering  of  families  re- 
flects, as  far  as  possible,  evolutionary  relationships  as  they 
are  currently  understood  (see  Chapter  2).  Family  accounts 
summarise  information  on  any  relevant  taxonomic  issues, 
the  global  and  regional  distribution  of  the  family,  global 
and  regional  richness  of  genera  and  species  within  the 
family,  and  the  regional  habitat  diversity  of  the  family.  A 
brief  biological  summary  is  provided,  as  is  a summary  of 
the  regional  conservation  status  of  species  or  subspecies 
within  the  family  and  their  threats. 

Subfamily  accounts 

Subfamily  accounts  are  provided  when  there  is  good 
evidence  for  their  usage.  They  are  ordered  alphabetical- 
ly under  the  respective  families.  The  exception  is  Sub- 
family Lamprophiinae,  which  is  listed  last  under  Family 
Lamprophiidae,  because  its  relationships  within  elapoid 
snakes  are  unresolved. 

Genus  accounts 

Genera  are  arranged  in  alphabetical  order  within  each 
family.  The  same  type  of  information  provided  in  family 
accounts  is  provided  for  each  genus. 

Species/subspecies  accounts 

This  Atlas  is  the  official  reference  for  the  Red  List  status 
of  species  in  the  Atlas  region,  superceding  all  previous 
Red  Data  books.  Species  and  subspecies  accounts  are  ar- 
ranged in  alphabetical  order  within  each  genus,  except 
that  the  account  for  the  nominate  subspecies  is  always 
presented  first. 

The  accounts  follow  a standardised  format.  Each  account 
begins  with  a heading  containing  the  scientific  name  and 
common  name(s)  of  the  taxon  under  consideration.  The 
first  common  name,  in  bold,  is  the  name  preferred  by  the 
SARCA  editors.  This  is  followed  by  other  common  names 
that  are  currently  in  use.  The  author(s)  of  the  account  is 
listed.  The  scope  of  the  assessment  (global  or  regional) 
is  stated.  Regional  assessments  were  done  for  taxa  with 
ranges  extending  outside  of  the  Atlas  region  but  for  which 
there  was  insufficient  information  to  allow  for  a global  as- 
sessment; the  status  of  such  taxa  was  assessed  for  the 
region  South  Africa,  Lesotho  and  Swaziland.  This  is  fol- 
lowed by  the  Red  List  category  assigned  to  the  species 


and,  for  threatened  or  Near  Threatened  taxa,  the  IUCN 
criteria  codes  used  to  obtain  the  category  (see  Appendix 
2 for  the  conservation  status  of  select  taxa,  as  assessed 
in  this  volume  and  compared  with  previous  assessments). 
An  explanation  of  IUCN  categories  and  criteria  is  provided 
in  Appendix  1.  Taxa  with  extremely  limited  distributions 
in  the  Atlas  region  (regional  extent  of  occurrence  [EOO] 
<5%  of  global  range  and  occurs  in  two  or  less  QDGCs) 
were  not  assessed  (see  ‘Not  Applicable’)  but  a species  ac- 
count was  prepared.  Ramphotyphlops  braminus,  an  intro- 
duced species  with  established  populations  in  the  Atlas 
region,  was  also  not  assessed  but  a species  account  was 
prepared.  The  account  heading  indicates  endemics  (en- 
tire range  within  Atlas  region)  or  near-endemics  (90%  of 
range  contained  within  the  region) — a list  of  these  taxa 
is  provided  in  Appendix  3,  and  taxa  alien  to  the  Atlas  re- 
gion are  listed  in  Appendix  4.  Each  account  is  illustrated 
with  one  or  more  images.  Current  South  African  provinces 
referred  to  in  the  captions:  Limpopo  (LIMP),  North-West 
(NWP),  Gauteng  (GP),  Mpumalanga  (MPM),  Free  State 
(FS),  KwaZulu-Natal  (KZN),  Northern  Cape  (NC),  Western 
Cape  (WC)  and  Eastern  Cape  (EC).  Other  abbreviations 
used  in  captions:  Nature  Reserve  (NR),  National  Park 
(NP)  and  Game  Reserve  (GR). 

The  account  text  begins  with  a section  on  Taxonomy, 
where  any  relevant  taxonomic  issues  are  outlined.  This 
is  followed  by  a description  of  Distribution,  with  partic- 
ular emphasis  on  the  Atlas  region  (South  Africa,  Leso- 
tho and  Swaziland).  References  to  specific  localities  are 
sometimes  accompanied  by  QDGC  codes  in  brackets, 
corresponding  to  those  used  in  the  1:50  000  South  Af- 
rica Series  of  maps  produced  by  the  Chief  Directorate  of 
Geospatial  Information.  Altitute  is  indicated  as  metres  (m) 
above  sea  level.  For  threatened  or  Near  Threatened  taxa, 
the  text  on  Distribution  concludes  with  estimates  of  the 
extent  of  occurrence  {EOO)  and  area  of  occupancy  {AOO) 
of  each  species  (see  below,  and  Appendix  1 , for  definitions 
of  these  parameters,  and  explanations  of  their  methods  of 
estimation). 

Extent  of  occurrence  (EOO) 

Extent  of  occurrence  (EOO)  is  defined  as  the  area  con- 
tained within  the  shortest  continuous  imaginary  boundary 
that  can  be  drawn  to  encompass  all  the  known,  inferred 
or  projected  sites  of  present  occurrence  of  a taxon,  ex- 
cluding cases  of  vagrancy  (IUCN  2001).  EOO  estimates 
are  not  presented  for  Least  Concern  taxa.  EOO  values  in 
this  book  are  approximations,  based  on  the  available  data 
and  the  authors’  expert  knowledge.  The  accuracy  of  these 
estimates  is  influenced  by  the  quantity  and  quality  of  the 
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data,  and  authors’  confidence  in  estimates  is  indicated  in 
accounts  as  high,  medium  or  low. 

Within  the  Atlas  region,  EOO  for  most  species  was  estimat- 
ed as  the  area  of  the  minimum  convex  polygon  around  dis- 
tribution records.  Co-ordinates  were  projected  (Lambert’s 
equal  area)  to  get  real  ground  co-ordinates  (in  metres).  For 
records  where  only  a QDGC  was  available,  the  centerpoint 
co-ordinates  of  the  QDGC  were  used.  The  projected  co- 
ordinates were  loaded  into  the  software  programme  R 
(2.10.0,  Windows  version;  R Development  Core  Team 
2009).  For  each  species  or  subspecies  account,  the  con- 
vex hull  was  calculated  using  the  function  chullO  and, 
with  the  points  that  were  thus  identified,  the  area  of  the 
polygon  was  calculated  using  a standard  analytical  geom- 
etry algorithm  for  the  area  of  an  n-point  polygon. 

For  global  assessments  of  taxa  that  are  not  endemic  to  the 
Atlas  region,  the  EOO  as  calculated  above  was  increased 
by  the  area  outside  the  Atlas  region  in  which  the  taxon  is 
known  to  occur.  The  latter  area  was  usually  estimated  by 
the  authors  of  species  accounts  using  published  maps. 

Area  of  occupancy  (AOO) 

Area  of  occupancy  (AOO)  is  defined  as  the  area  within  EOO 
that  is  occupied  by  a taxon,  excluding  cases  of  vagrancy 
but  including  new,  established  populations.  AOO  reflects 
the  fact  that  a taxon  will  not  usually  occur  throughout  the 
area  of  its  EOO,  which  may  contain  unsuitable  or  unoccu- 
pied habitats  (IUCN  2001). 

AOO  estimates  are  not  presented  for  Least  Concern  taxa. 
For  species  with  wide  distributions,  AOO  was  estimated  as 
the  sum  of  the  areas  of  occupied  QDGCs  minus  the  pro- 
portion of  that  area  thought  to  contain  habitat  unsuitable 
for  the  taxon.  The  adjustment  for  unsuitable  habitat  was 
based  on  the  account  author’s  expert  knowledge  of  the 
species.  For  taxa  with  very  restricted  distributions  (limited 
to  one  or  only  a few  adjoining  QDGCs),  and  if  the  data  al- 
lowed, AOO  was  estimated  as  the  area  of  the  minimum 
convex  polygon  around  point  localities.  Note  that  due  to 
the  general  lack  of  fine-scale  distribution  data,  the  IUCN 
Guidelines  (IUCN  2008)  for  estimating  AOO  (making  use 
of  2 x 2 km  grids)  could  not  be  employed.  Even  where 
unsuitable  habitat  is  excluded,  the  SARCA  method  likely 
over-estimates  AOO.  For  wide-ranging  taxa  this  may  not  be 
a serious  issue  but  for  more  restricted  taxa,  extinction  risk 
may  be  underestimated.  As  for  EOO,  authors’  confidence  in 
AOO  estimates  is  indicated  as  high,  medium  or  low. 

Distribution  maps 

The  distribution  maps  show  national  and  provincial  bound- 
aries and  grid  lines  at  one-degree  intervals.  Distribution 
records  are  indicated  on  a quarter-degree  grid  cell  (QDGC) 
scale  in  which  a cell  represents  an  area  of  15  x 15  min- 
utes. Only  records  collected  within  the  SARCA  region  are 
plotted  on  maps  (Table),  which  therefore  represent  global 
distributions  only  for  taxa  that  are  endemic  to  the  region. 
On  average  for  the  region,  each  QDGC  represents  an  area 
of  approximately  676  km2.  Only  presence/absence  is  in- 


Table:  Key  to  map  symbols 


SPECIMEN  STATUS 

TYPE  OF  RECORD 

SYMBOL 

Accepted 

Non-VM  records 

□ 

VM  records 

o 

Introduced 

Non-VM  records 

■ 

VM  records 

o 

Questionable 

Non-VM  records 

El 

VM  records 

O 

Historical 

Non-VM  records 

E 

dicated  on  maps;  the  number  of  records  per  QDGC  is  not 
represented  in  any  way. 

Non-VM  and  VM  records  are  indicated  by  orange  squares 
and  cyan  circles,  respectively.  Records  that  are  consid- 
ered questionable  (e.g.  records  that  are  isolated  from  the 
bulk  of  distribution  records,  or  records  that  may  represent 
mistaken  identifications)  are  coloured  red.  For  taxa  with 
restricted  ranges,  historical  records  (that  have  not  been 
confirmed  by  recent  sightings  nearby)  are  represented  by 
a cross  (e.g.  Brady  pod  ion  taeniabronchum).  Pink  cells  on 
maps  represent  suspected  human-assisted  introductions/ 
translocations  (e.g.  Hemidactylus  mabouia).  Records  that 
are  questionable,  historical  or  represent  introductions/ 
translocations  were  excluded  from  estimates  of  EOO  and 
AOO. 

A short  Habitat  description  is  provided.  This  is  followed  by 
a habitat  list  which,  for  all  taxa  except  the  marine  turtles 
and  sea  snakes,  is  according  to  the  vegetation  classifica- 
tions of  Mucina  & Rutherford  (2006)  and  is  presented  at 
one  of  three  levels:  biome  or  bioregion  for  wide-ranging 
species,  or  vegetation  type  for  species  with  restricted  dis- 
tributions. For  marine  turtles  and  sea  snakes,  the  IUCN 
Habitats  Classification  Scheme  (www.iucnredlist.org/tech- 
nical-documents/classification-schemes/habitats-classifi- 
cation-scheme-ver3)  is  used  instead. 

This  is  followed  by  the  Assessment  rationale  which  pro- 
vides a justification  for  the  given  IUCN  listing.  For  threat- 
ened taxa,  it  also  provides  the  IUCN  codes  based  on  a 
strict  set  of  defined  criteria.  The  IUCN  Regional  Guidelines 
(IUCN  2003)  were  used  in  deciding  whether  or  not  to  up- 
list  or  downlist  regional  assessments  (see  Appendix  1.5). 

Accounts  conclude  with  a description  of  Threats  (not  pro- 
vided for  Least  Concern  taxa)  and  recommended  Conser- 
vation measures  (provided  for  all  taxa). 
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CHAPTER  4 


Family  Pelomedusidae 

Richard  C.  Boycott 


Freshwater  side-necked  terrapins  of  the  family  Pelome- 
dusidae are  mostly  restricted  to  the  southern  hemisphere. 
The  family  is  widely  distributed  in  Africa,  including  Mada- 
gascar and  the  Seychelles,  and  comprises  19  species 
(Branch  2008;  including  P.  seychellensis  which  may  be 
extinct)  in  two  genera.  Both  Pelomedusa  and  Pelusios  are 
represented  in  southern  Africa  (Loveridge  1941;  Boycott 
& Bourquin  2000).  There  are  six  species  in  southern  Af- 
rica and  five  in  the  Atlas  region.  Pelomedusa  subrufa  is 
widely  distributed,  whereas  the  other  species  (all  Pelu- 
sios) are  restricted  to  subtropical  regions  in  the  north  and 
east.  Terrapins  are  found  in  a wide  variety  of  natural  and 
anthropogenic  aquatic  habitats.  These  range  from  perma- 
nent coastal  lakes,  swamps,  rivers  and  dams  to  seasonal 
pans  and  flooded  borrow  pits  and  quarries. 

Southern  African  terrapins  are  semi-aquatic,  with  some- 
what depressed  shells  and  flattened,  paddle-like  feet  (ad- 
aptations for  swimming),  pointed  snouts,  flattened  heads 
and  feet  with  five  claws.  Members  of  the  family  are  im- 
mediately recognisable  by  the  manner  in  which  the  head 
and  neck  are  withdrawn  sideways  into  the  shell.  A distinc- 
tive feature  of  all  side-necked  terrapins  is  the  presence 
of  an  intergular  shield,  located  between  the  paired  gular 


shields  on  the  plastron.  Pelomedusa  lacks  a flexible  plas- 
tron, while  Pelusios  possesses  a hinged  plastron. 

Terrapins  are  well-equipped  for  defence.  Apart  from  with- 
drawing the  head  and  neck  into  the  shell,  they  have  strong 
jaws  and  sharp  claws,  and  will  bite  or  scratch  to  defend 
themselves.  They  are  also  capable  of  exuding  a foul-smelling 
fluid  from  glands  located  near  the  base  of  their  forelimbs  and 
hindlimbs  and  the  stench  can  persist  for  days  (Boycott  & 
Bourquin  2000).  Terrapins  are  primarily  carnivorous  but  will 
also  feed  on  the  stems,  leaves  and  flowers  of  aquatic  plants. 
Their  diet  consists  mainly  of  aquatic  invertebrates  and  ver- 
tebrates, including  insects,  snails,  worms,  tadpoles,  frogs, 
fish  and  birds.  They  are  also  opportunistic  scavengers,  tak- 
ing carrion  lying  in  the  water  or  at  the  water's  edge  (Boycott 
& Bourquin  2000).  Females  lay  8-50  soft-shelled  eggs  in  a 
nest  hole  excavated  in  the  vicinity  of  a water  body,  usually  on 
level  ground.  Incubation  in  southern  African  species  ranges 
from  50  to  100  days  (Boycott  & Bourquin  2000). 

Within  the  Atlas  region,  three  species  {P.  rhodesianus 
[Vulnerable],  P.  castanoides,  P.  subniger)  have  restricted 
distributions  and  face  a number  of  threats  to  their  contin- 
ued survival.  Threats  include  loss  of  habitat,  a decline  in 
the  quality  of  habitat,  and  persecution  by  humans. 
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Genus  Pelomedusa  Wagler,  1830 — marsh  terrapins 


This  monotypic  genus  contains  the  most  common  and 
widespread  terrapin  species  in  the  Atlas  region,  namely 
Pelomedusa  subrufa,  found  widely  in  sub-Saharan  Africa. 
A recent  study  indicates  that  up  to  nine  species  may  be 
subsumed  under  this  name  (Vargas- Ramirez  et  al.  2010). 
Unlike  the  other  freshwater  terrapins  of  the  region  which 
have  hinged  plastra,  P.  subrufa  has  an  immovable  plas- 
tron; the  paired  pectoral  shields  and  the  paired  abdominal 
shields  meet  on  the  bridge  that  joins  the  carapace  to  the 
plastron.  This  is  one  of  the  hardiest  and  most  success- 
ful terrapins  in  the  region,  occupying  an  ecological  niche 
where  competition  with  hinged  terrapins  is  reduced  or  ab- 
sent (Boycott  & Bourquin  2008).  This  versatile  terrapin 
survives  in  some  of  the  more  arid  parts  of  the  subcon- 
tinent, such  as  the  Great  Karoo  and  along  the  southern 


fringes  of  the  Kalahari  Desert,  where  it  is  able  to  colonise 
farm  dams  and  other  artificial  wetlands.  It  has  been  found 
in  areas  far  from  water,  indicating  an  ability  to  move  over 
land  to  new  habitats.  In  southern  Africa  females  lay  their 
eggs  in  autumn  in  the  winter  rainfall  region  of  the  south- 
western Cape  or  in  spring  in  the  summer  rainfall  region, 
and  clutches  contain  10-30  eggs  (Boycott  & Bourquin 
2008).  The  incubation  period  varies  from  three  months 
in  the  summer  rainfall  region  to  six  months  in  the  win- 
ter rainfall  region.  Proliferation  of  farm  dams  has  allowed 
these  terrapins  to  expand  their  distribution.  The  species  is 
under  no  immediate  threat  because  suitable  natural  and 
man-made  habitats  inside  and  outside  of  protected  areas 
are  abundantly  available  throughout  much  of  its  continen- 
tal range  (Boycott  & Bourquin  2008). 


Pelomedusa  subrufa  (Bonnaterre,  1789) 
MARSH  TERRAPIN;  HELMETED  TERRAPIN 
Richard  C.  Boycott 

Regional:  Least  Concern 

Taxonomy:  The  type  description  was  previously  assigned 
to  Lacepede  (1788),  but  Savage  (2003)  suggested  that 
Lacepede’s  (1788)  name  appeared  in  a non-binominal 
work  (Histoire  Naturelle  des  Quadruples  Ovipares)  and 
applied  to  have  the  work  suppressed  (Case  3226;  Bull. 
Zool.  Norn.  60  [2]).  This  application  was  successful  (ICZN 
2005)  and  the  first  available  usage  is  thus  that  of  Bon- 
naterre (1789).  Various  subspecies  have  been  described, 
such  as  R s.  olivacea  (olive  in  colour,  pectoral  scutes 
widely  separated),  but  these  are  not  generally  recognised. 
However,  a recent  study  identified  nine  strongly  divergent 
mitochondrial  clades  within  P.  subrufa,  indicating  the  pos- 
sible existence  of  as  many  as  nine  species  (Vargas-Rami- 
rez  et  al.  2010). 

Distribution:  Has  a widespread  distribution  in  Africa  from 
the  Cape  Peninsula  to  Sudan  (Iverson  1992;  Boycott  & 
Bourquin  2000).  Also  occurs  on  Madagascar  and  the 
Mascarene  Islands  but  is  absent  from  the  Seychelles  (Boy- 
cott & Bourquin  2008).  In  South  Africa  the  range  extends 
from  the  southwestern  Cape  eastwards  through  the  East- 
ern Cape  and  northwards  to  northern  and  eastern  South 
Africa  and  Swaziland.  In  the  western  half  of  South  Africa 
this  species  is  assumed  to  have  expanded  its  range  into 
semi-desert  regions  due  to  the  prevalence  of  farm  dams 
(Boycott  & Bourquin  2008). 

Habitat:  Occurs  in  fresh  or  stagnant  water  bodies,  includ- 
ing seasonal  pans,  flooded  quarries  and  farm  dams;  avoids 
mountainous  terrain,  forests  and  desert  regions  (Boycott 
& Bourquin  2000).  Survives  droughts  by  burrowing  into 
moist  soil,  sometimes  far  from  its  usual  aquatic  habitat, 
and  emerges  after  rains  (Branch  2008). 

Biome:  Savanna;  Fynbos;  Succulent  Karoo;  Nama-Karoo; 
Albany  Thicket;  Grassland;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread  and  common  through- 
out Africa  south  of  the  Sahara.  A resilient  terrapin  that  can 
adapt  to  harsh  environmental  conditions.  The  possibility 
of  as  many  as  nine  species  (Vargas-Ramirez  et  al.  2010) 


Pelomedusa  subrufa 
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Pelomedusa  subrufa — Germiston,  GP  W.R.  Schmidt 


being  subsumed  under  the  name  P.  subrufa  indicates  that 
the  conservation  status  of  some  populations  might  have 
to  be  re-assessed,  although  it  is  unlikely  that  the  status  of 
populations  within  the  Atlas  region  will  change. 

Conservation  measures:  None  recommended. 
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Genus  Pelusios  Wagler, 


Hinged  terrapins  are  widely  distributed  in  sub-Saharan 
Africa,  Madagascar  and  the  Indian  Ocean  Islands.  Eight- 
een species  are  recognised,  but  P.  seychellensis  may  be 
extinct  (Branch  2008).  In  southern  Africa  the  genus  is 
represented  by  five  species  (Boycott  & Bourquin  2000), 
four  of  which  enter  the  Atlas  region  where  they  are  largely 
restricted  to  the  tropical  and  subtropical  regions  of  east- 
ern South  Africa  (Bourquin  2004)  and  Swaziland  (Boycott 
2001).  These  terrapins  are  characterised  by  the  presence 
of  a hinged  plastron  (weakly  hinged  in  P.  broadleyi),  with 
the  hinge  located  along  the  seam  between  the  pectoral  and 
abdominal  shields  (Branch  2008).  Paired  pectoral  shields 
are  excluded  from  the  bridge  that  joins  the  carapace  to  the 
plastron.  The  articulation  of  the  plastron  provides  addition- 
al protection  once  the  head  and  neck  have  been  withdrawn 
into  the  shell.  Pelusios  prefer  perennial  water  bodies  such 
as  coastal  freshwater  lakes  and  large  east-flowing  rivers, 
although  they  are  occasionally  found  in  temporary  water 
bodies  such  as  seasonal  pans,  borrow  pits  and  flooded 


1830 — hinged  terrapins 


quarries  (Boycott  2001).  Unlike  Pelomedusa,  hinged  ter- 
rapins are  less  likely  to  travel  long  distances  over  land  to 
colonise  anthropogenic  water  bodies.  Consequently,  rep- 
resentatives of  the  two  genera  seldom  occur  in  the  same 
habitat,  although  there  are  some  records  of  them  occur- 
ring in  the  same  seasonal  pan  (Boycott  2001).  Females 
lay  8-25  eggs  per  clutch  in  spring  and  summer  (Boycott 
& Bourquin  2000).  The  incubation  period  for  eggs  of  one 
species,  Pelusios  sinuatus , is  about  48  days  under  artifi- 
cial conditions  (Branch  2008).  Three  of  the  four  hinged 
terrapins  in  th e Atlas  region  have  restricted  ranges.  In  the 
context  of  their  continental  distribution  these  southern  pe- 
ripheral populations  are  under  varying  degrees  of  threat  at 
the  regional  level,  but  the  species  are  not  threatened  glo- 
bally. Threats  include  habitat  loss,  a decline  in  the  quality 
of  habitat,  and  persecution  by  humans.  In  the  Atlas  region 
P.  rhodesianus  is  classified  as  Vulnerable.  Pelusios  casta- 
noides  was  previously  classified  as  ‘Peripheral’  in  the  RDB, 
but  it  is  no  longer  considered  of  conservation  concern. 


Pelusios  castanoides  Hewitt,  1931 

YELLOW-BELLIED  HINGED  TERRAPIN 

Richard  C.  Boycott 

Regional:  Least  Concern 

Taxonomy:  Preliminary  genetic  results  (Silva  et  al.  2010; 
Fritz  et  al.  2011)  indicate  that  the  Seychelles  population 
is  of  very  recent  origin,  possibly  resulting  from  human- 
related  colonisation,  and  recognition  of  a separate  subspe- 
cies {P.  c.  intergularis)  on  the  island  is  probably  not  valid. 

Distribution:  Occurs  in  tropical  eastern  and  southeastern 
Africa  (Boycott  & Bourquin  2000)  with  isolated,  proba- 
bly introduced,  populations  on  Madagascar  and  the  Sey- 
chelles. The  distribution  enters  South  Africa  in  the  east 
along  the  Mozambique  coastal  plain,  extending  as  far 
south  as  St  Lucia  and  the  Mfolozi  River  (D.G.  Broadley  & 
R.C.  Boycott  in  prep.). 

Habitat:  Occurs  in  temporary  pans  and  permanent  well- 
vegetated  water  bodies  in  warm  coastal  regions  (Bourquin 
2004). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Within  the  region  the  species  has 
a restricted  EOO  (<20  000  km2  [Bl])  and  restricted  AOO 
(<500  km2  [B2]).  However,  there  is  no  continuing  decline 
or  fluctuation  in  habitat  quality  or  quantity.  This  species 
breeds  in  the  Atlas  region,  there  is  significant  immigration 
of  reproductive  individuals,  and  immigration  is  not  expect- 
ed to  cease  because  the  species  is  widespread,  common 
and  unthreatened  outside  the  Atlas  region  in  tropical  east- 
ern and  southeastern  Africa  (Boycott  & Bourquin  2000; 
Spawls  et  al.  2002).  These  terrapins  are  eaten  by  locals 
throughout  Madagascar  (P  Pritchard  pers.  comm.). 

Conservation  measures:  Conserve  its  wetland  habitats 
and  conduct  research  into  biology,  population  numbers 
and  habitat  status.  It  is  listed  in  CITES  Appendix  II. 


Pelusios  castanoides — Tofo,  Mozambique  W.R.  Branch 
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Pelusios  rhodesianus  Hewitt,  1927 

VARIABLE  HINGED  TERRAPIN;  MASHONA 
HINGED  TERRAPIN;  VARIABLE  MUD  TURTLE 

Richard  C.  Boycott 

Regional:  Vulnerable  Blab(iii)+2ab(iii) 

Taxonomy:  A molecular  assessment  of  the  isolated  South 
African  population  is  recommended  as  preliminary  genetic 
results  (Fritz  et  al.  2011)  indicate  that  a number  of  cryptic 
taxa  may  be  subsumed  within  this  species. 

Distribution:  Occurs  in  tropical  central  and  southern  Af- 
rica (Boycott  & Bourquin  2000).  The  population  in  South 
Africa  is  isolated  and  consists  of  three  disjunct  subpopu- 
lations in  KwaZulu-Natal,  i.e.  Durban,  Umlalazi  and  St 
Lucia.  The  southern  population  (2930DD)  in  Bluff  Na- 
ture Reserve  (Durban)  is  now  considered  to  be  extirpated 
(Bourquin  2004;  Broadley  & Boycott  2008). 

EOO:  9 165  km2  (confidence:  medium);  AOO:  466  km2 
(confidence:  medium). 

Habitat:  Occurs  in  temporary  pans  and  semi-permanent, 
well-vegetated  water  bodies  in  sandy  coastal  regions 
(Bourquin  2004). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Has  a restricted  EOO  (<20  000  km2) 
and  AOO  (<500  km2,  Endangered  threshold),  a severely 
fragmented  distribution  [Bla+2a],  and  is  experiencing  a 
continuing  decline  in  area,  extent  and  quality  of  habitat 
[Blb(iii)+2b(iii)]  as  a result  of  wetland  destruction  and 
pollution.  Qualifies  as  Vulnerable.  Although  the  species 
is  widespread  in  tropical  eastern  and  southeastern  Africa 
(Boycott  & Bourquin  2000),  there  does  not  appear  to  be 
any  immigration  into  the  Atlas  region,  therefore  this  re- 
gional assessment  is  not  downgraded. 

Threats:  In  KwaZulu-Natal  the  species  may  experience 
a decline  in  extent  and  quality  of  habitat  as  a result  of 
the  filling  in  of  wetlands  and,  at  some  localities,  pollution 
of  the  habitat  (Broadley  & Boycott  2008).  Further  frag- 
mentation of  habitat  has  probably  occurred  due  to  the  ex- 
pansion of  agriculture  (sugar  cane  fields)  and  silviculture 
(timber  plantations).  In  some  areas  the  roots  of  bluegum 
trees  absorb  large  quantities  of  water,  thereby  lowering 
the  water  table  and  affecting  wetlands.  Mining  of  coastal 


Pelusios  rhodesianus — E of  Kwambonambi,  KZN  A.  Shuttleworth 


dunes  north  and  south  of  Mtunzini  may  also  be  detrimen- 
tal to  the  continued  existence  of  the  Umlalazi  subpopula- 
tion of  these  terrapins  (R.C.  Boycott  pers.  obs.).  A lesser 
threat  is  the  wanton  killing  of  terrapins  by  locals  in  coast- 
al pans  south  of  Mtunzini  (Broadley  & Boycott  2008;  0. 
Bourquin  pers.  comm.). 

Conservation  measures:  Listed  under  CITES  Appendix  II. 
Conserve  its  wetland  habitats  and  conduct  research  into 
biology,  population  numbers  and  habitat  status. 


Pelusios  sinuatus  (A.  Smith,  1838) 

SERRATED  HINGED  TERRAPIN 

Richard  C.  Boycott 

Regional:  Least  Concern 

Taxonomy:  Although  it  is  generally  considered  that  there 
are  no  notable  taxonomic  issues,  preliminary  genetic  re- 
sults (Fritz  et  al.  2011)  indicate  deep  divergence  in  in- 
dividuals from  Phinda  (KwaZulu-Natal)  and  Mashatu 
(northeastern  Botswana),  suggesting  that  a number  of 
cryptic  taxa  may  be  subsumed  within  this  species. 

Distribution:  Widespread  in  tropical  eastern  and  south- 
eastern Africa  (Boycott  & Bourquin  2000).  In  the  Atlas  re- 
gion it  is  the  most  widespread  of  the  hinged  terrapins  with 
a range  extending  from  the  northern  parts  of  South  Africa 
eastwards  to  the  subtropical  lowveld,  and  south  through 
Swaziland  to  northern  KwaZulu-Natal. 
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Habitat:  Occurs  in  inland  lakes  and  the  larger  perennial 
rivers  of  upland  savanna,  lowveld  and  the  coastal  belt. 
Found  in  fresh  or  stagnant  water  bodies  including  sea- 
sonal pans,  flooded  quarries  and  farm  dams,  but  prefers 
medium  to  large  perennial  rivers  (Boycott  & Bourquin 
2000).  Often  found  basking  on  logs  or  rocks  during  the 
day  (Branch  2008). 

Bioregion:  Lowveld;  Mopane;  Central  Bushveld;  Indian 
Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread  in  eastern  and  south- 
eastern Africa  (Boycott  & Bourquin  2000),  inhabiting  all 
the  river  systems  of  eastern  Africa  (Broadley  1981a).  Very 
mobile,  crossing  land  to  take  up  residence  in  farm  dams 
and  temporary  water  bodies. 

Conservation  measures:  None  recommended. 


Pelusios  sinuatus — Cleveland  NR,  Phalaborwa,  MPM  M.  Burger 


Pelusios  subniger  (Bonnaterre,  1789) 

PAN  HINGED  TERRAPIN 

Richard  C.  Boycott 

Regional:  Least  Concern 

Taxonomy:  Preliminary  genetic  results  (Silva  et  al.  2010) 
indicate  that  the  Seychelles  population  is  of  very  recent, 
possibly  human-related,  colonisation.  Recognition  of  a 
separate  subspecies  {P.  s.  parietalis)  on  the  island  is  prob- 
ably invalid. 

Distribution:  Widespread  in  eastern  and  southern  Africa 
(Boycott  & Bourquin  2000).  Its  range  is  peripheral  in  the 
northeastern  parts  of  the  Atlas  region,  where  it  occurs  in 
Nyandu  Sandveld  (2231CB)  (Pienaar  et  al.  1983)  and  at 
Lower  Sabie  (2531BB)  (Hoffman  & Van  der  Bank  2001) 
in  the  Kruger  National  Park,  and  in  Tembe  Elephant  Park  in 
northern  KwaZulu-Natal  (2632DC,  2732AB)  (J.  Harvey, 
L.  du  Preez,  L.  Meyer  & 0.  Verneau  in  prep.).  The  latter 
is  its  southernmost  locality.  Has  also  been  observed  at  a 
temporary  stream  near  Salamanga  on  the  boundary  of  the 
Maputo  Special  Reserve  in  southern  Mozambique  (J.  Cul- 
verwell  pers.  comm.).  Also  found  in  northern  Madagascar 
and  the  Seychelles.  Introduced  to  Gloriosa  and  Mauritius 
islands — where  it  has  been  extirpated — and  Diego  Garcia 
in  the  Chagos  Archipelago  (Branch  2008). 

Habitat:  Occurs  primarily  in  temporary  pans  in  subtropi- 
cal lowveld  habitats  (Boycott  & Bourquin  2000),  and  else- 
where along  small  seasonal  rivers  and  streams  (Branch 
2008). 

Bioregion:  Lowveld;  Mopane. 

Assessment  rationale:  Although  known  from  only  a few 
localities  on  the  borders  of  South  Africa  (regional  EOO 
18  900  km2,  AOO  236  km2),  this  species  has  a wide- 
spread distribution  elsewhere.  Within  the  Atlas  region  it 
occurs  entirely  within  protected  areas.  It  appears  to  be 
common  in  the  wetlands  of  Tembe  Elephant  Park  in  Kwa- 
Zulu-Natal, where  35  specimens  were  found  in  10  out  of 
15  pans  surveyed  over  two  nights  (J.  Harvey,  L.  du  Preez, 
L.  Meyer  & 0.  Verneau  in  prep.). 

Conservation  measures:  None  recommended  as  the  spe- 
cies' range  in  the  Atlas  region  is  situated  within  protected 
areas. 


Pelusios  subniger — Tembe  Elephant  Park,  KZN  J.  Harvey 
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CHAPTER  5 

Family  Cheloniidae 


George  Hughes  & Rone!  Nel 


The  family  Cheloniidae  is  represented  by  five  distinct  gen- 
era comprising  six  species,  four  of  which  are  circumglo- 
bal  in  distribution.  Species  in  the  Atlas  region  include  the 
Green  Turtle  ( Chelonia  mydas ) which  was  once  divided 
into  two  species  (Pritchard  1979)  but  is  now  regarded 
as  a single  circumglobal  species  (Hirth  1997;  Limpus 
2009),  Loggerhead  Turtle  ( Caretta  caretta)  (Hughes 
1974a;  Baldwin  et  al.  2003),  Hawksbill  Turtle  ( Eretmo - 
chelys  imbricata)  (Witzell  1983)  and  Olive  Ridley  Turtle 
{Lepidochelys  olivacea)  (Carr  1952;  Reichart  1993).  Two 
species  have  restricted  distributions.  Kemp’s  Ridley  Tur- 
tle ( Lepidochelys  kempii)  nests  only  on  the  shores  of  the 
Gulf  of  Mexico,  although  post-nesting  movements  take  it 
into  the  North  Atlantic  Ocean  (Carr  1952;  Marquez-M. 
1994).  The  Flatback  Turtle  {Natator  depressus)  nests  only 
in  northern  Australia,  with  limited  post-nesting  feeding  in 
the  Gulf  of  Papua  and  the  coastal  waters  of  Papua  in  In- 
donesia. It  is  more  or  less  endemic  to  the  Australian  con- 
tinental shelf  (Limpus  2009). 

These  large  turtles  are  adapted  to  aquatic  life  and  seldom 
visit  dry  land  except  to  lay  eggs.  Their  limbs  are  paddle- 
like and  the  carapace  is  covered  with  horny  laminae,  but 
weight  is  more  or  less  reduced  by  the  retention  to  varying 
degrees  of  the  embryonic  spaces  between  the  ribs,  and 
the  connection  between  the  upper  and  lower  shells  is  not 
rigid.  The  neck  is  short,  thick  and  incompletely-  or  non- 
retractile.  The  temporal  region  of  the  skull  is  completely 
roofed  over  both  dorsally  and  laterally  (Carr  1952).  Excess 
salt  is  excreted  via  the  salt  glands  located  in  the  orbit  of 
each  eye  (Schmidt-Nielsen  & Fange  1958). 

Cheloniids  use  beaches  for  egg  laying.  Hatchlings  are 
widely  distributed  by  ocean  currents  (e.g.  Hughes  1978). 
As  they  mature,  they  establish  feeding  territories  that  are 
often  widely  dispersed  and  up  to  thousands  of  kilometres 
from  natal  beaches.  They  usually  return  to  natal  beaches 
to  nest  as  adults  after  periods  of  up  to  50  years  (e.g.  Lim- 
pus 2009).  Many  species  return  to  nest  after  absences 
of  up  to  16  years  and  some  species  have  extended  re- 
productive lifespans.  The  recent  recovery  of  a marked 
Flatback  Turtle  in  Australia  indicated  a nesting  lifespan  of 
35  years  (C.  Limpus  pers.  comm.).  Most  turtles  have  the 
potential  to  lay  thousands  of  eggs  during  their  reproduc- 
tive lifetimes.  Females  of  all  species  lay  large  numbers 


of  fertile  eggs  from  which  only  a few  hatchlings  (perhaps 
one  or  two)  will  survive  to  reproductive  adulthood.  Of  the 
four  species  frequenting  local  waters,  only  Caretta  caretta 
nests  regularly  on  the  South  African  coast,  but  rare  cases 
of  nesting  have  been  recorded  for  Lepidochelys  olivacea 
(e.g.  Branch  1998).  Eretmochelys  imbricata  and  Chelo- 
nia mydas  are  common  feeding  residents  in  the  region’s 
waters  (Hughes  1974a, b). 

Over  the  last  500  years  there  has  been  widespread  exploi- 
tation of  chelonian  populations  around  the  globe,  leading 
to  severe  declines  in,  and  even  extirpation  of,  some  nesting 
populations.  A few  determined  conservation  projects  were 
started  in  the  1950s  and  a South  African  programme  was 
initiated  in  1963.  During  this  period  there  has  been  dra- 
matic growth  in  both  research  and  conservation  effort  and 
this  has  greatly  improved  our  understanding  of  turtle  biol- 
ogy and  the  long-term  survival  probabilities  of  all  species. 
During  the  last  50  years  there  have  been  marked  recov- 
eries in  turtle  rookeries  that  have  received  formal  protec- 
tion. Outstanding  results  have  been  achieved  in  Reunion, 
Comores,  Seychelles  and  South  Africa.  The  establishment 
of  the  Indian  Ocean  and  South  East  Asia  Memorandum 
of  Understanding  (IOSEA  MoU)  of  the  Convention  on  Mi- 
gratory Species  has  provided  a dynamic  vehicle  to  fur- 
ther improve  the  survival  of  the  cheloniids  of  this  region 
(Anonymous  2001). 

IUCN  Red  List  status  of  cheloniids  ranges  from  Critically 
Endangered  to  Vulnerable.  It  has  been  suggested  that  the 
flaw  in  this  system  of  classification  lies  in  the  IUCN  man- 
date to  categorise  sea  turtles  on  a global  scale  (Mrosovsky 
2003).  For  example  in  the  southern  African  region  there 
are  six  or  seven  discrete  populations  of  Green  Turtles, 
most  of  which  comprise  thousands  or  even  hundreds  of 
thousands  of  individuals  in  various  stages  of  development. 
Despite  the  threats  to  the  species,  it  is  difficult  to  cat- 
egorise such  populations  as  threatened  according  to  IUCN 
criteria.  All  four  cheloniid  species  in  the  Atlas  region  were 
assessed  on  a regional  scale  and  at  least  three  are  of  con- 
servation concern.  Caretta  caretta  is  considered  Vulner- 
able, and  Chelonia  mydas  and  Eretmochelys  imbricata 
are  Near  Threatened.  Lepidochelys  olivacea  is  considered 
Data  Deficient. 
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Genus  Caretta  Rafinesque, 

Caretta  apparently  originated  in  the  Pliocene  and  is  now 
restricted  to  a single  species,  C.  caretta,  that  occurs  in 
every  major  ocean  basin  around  the  globe.  This  is  the  only 
turtle  species  that  prefers  temperate  or  subtropical  main- 
land areas  for  nesting  and  is  seldom  found  in  the  trop- 
ics. Large  nesting  assemblies  occur  on  the  east  coast  of 
the  United  States,  Japan,  east  and  west  Australia,  Oman 
and  South  Africa.  This  is  the  most  common  species  of 
sea  turtle  nesting  in  South  Africa,  with  extensions  of  the 
main  nesting  area  into  Mozambique  and  an  outlier  nesting 
population  in  southern  Madagascar.  The  local  metapopu- 
lation structure  is  important  because  about  1 000  females 
nest  in  the  Atlas  region  every  season  (Nel  2009).  Indi- 
viduals are  known  to  undertake  extensive  inter-nesting  mi- 
grations as  far  afield  as  Somalia  and  Seychelles,  and  are 
known  to  enter  the  Atlantic  Ocean  (Hughes  2010).  The 
local  population  has  genetic  links  with  populations  around 
Oman  and  in  the  Mediterranean  Sea  (Bowen  etal.  1994). 
Loggerheads  nest  in  summer  between  October  and  Febru- 
ary, with  the  densest  nesting  taking  place  in  Maputaland, 
South  Africa.  Hatchlings  emerge  in  late  summer  and  are 


1814 — loggerhead  turtles 

distributed  widely  by  the  Agulhas  Current.  Many  enter  In- 
dian Ocean  surface  currents  (gyres)  and  others  are  car- 
ried around  the  Cape  into  the  Atlantic  (Hughes  1974a, b). 
Subadults  return  to  coastal  waters  after  5-10  years  at 
sea,  during  which  time  they  change  feeding  regimes  and 
search  for  permanent  feeding  areas.  Hatchlings  feed  on 
macroplankton  and  adults  are  omnivorous  and  feed  op- 
portunistically on  benthic  crustaceans  and  molluscs.  On 
average  they  are  sexually  mature  at  21-22  years.  Females 
return  to  natal  beaches  to  lay  approximately  400  eggs  per 
season,  in  batches  of  about  100  eggs.  Intervals  between 
clutches  vary  from  21  days  at  the  cooler  beginning  of  the 
season  to  13  days  during  the  height  of  summer.  Up  to 
50%  of  each  nesting  cohort  returns  in  subsequent  sea- 
sons, with  widely  varying  inter-seasonal  intervals  of  1-16 
years  (Nel  2009).  The  most  common  re-migration  inter- 
vals are  two  or  three  years  but  many  females  do  not  seem 
to  nest  more  than  once.  Although  there  are  no  widespread 
or  focused  exploitation  programmes — killing  of  adults  be- 
ing normally  accidental  or  fortuitous — the  Loggerhead  Tur- 
tle is  regarded  as  Vulnerable  in  the  Atlas  region. 


Caretta  caretta  (Linnaeus,  1758) 

LOGGERHEAD  TURTLE 

Ronel  Nel  & George  Hughes 

Regional:  Vulnerable  D1 

Taxonomy:  A poorly  defined  subspecies,  C.  caretta  gigas 
(Indo-Pacific),  is  not  generally  recognised  (Branch  2008). 

Distribution:  Globally  distributed  and  migratory  but  with 
strong  nest  fidelity  (Muller  1997;  Dutton  et  at.  1999; 
Nordmoeef  al.  2004).  Nests  in  subtropical  and  temperate 
regions  and  frequents  oceans  from  the  tropics  to  higher  lat- 
itudes, including  the  Mediterranean.  Western  Indian  Ocean 
(WIO)  Loggerhead  Turtles  nest  in  the  northeastern  part  of 
South  Africa,  southern  Mozambique  and  southern  Mada- 
gascar (Hughes  1974c).  They  have  been  seen  off  Aldab- 
ra,  the  St  Brandon  Islands,  Reunion  Island  and  southern 
Madagascar  (Hughes  1974c).  Loggerhead  rookeries  have 
been  identified  between  Richards  Bay,  South  Africa  and 
Bazaruto,  Mozambique,  along  the  east  African  mainland 
and  around  southern  Madagascar  on  the  beaches  of  Tulear 
and  Fort  Dauphin  (Hughes  1974c;  Louro  et  al.  2006). 
Tag  returns  indicate  that  there  is  probably  genetic  inter- 
change at  feeding  grounds  between  animals  from  South 
Africa,  Mozambique  and  southern  Madagascar.  The  spe- 
cies is  thus  assessed  according  to  this  region,  which  forms 
a logical  management  unit.  Adult  females  from  the  Ton- 
galand  rookery  (Zululand,  South  Africa)  appear  to  migrate 
north,  south  and  east  after  the  nesting  season.  Generally, 
large  numbers  of  hatchlings  passively  follow  the  Agulhas 
current  southwards  and  may  become  stranded  along  the 
south  coast.  Animals  from  Tongaland  have  been  recorded 
off  Namibia  (Petersen  2008)  and  Madagascar,  as  far  north 
as  southern  Somalia  and  as  far  east  as  Sri  Lanka  (Luschi 
et  al.  2003a),  but  more  typically  feed  off  the  east  coast  of 
Africa,  especially  Mozambique  and  Tanzania. 

EOO:  Not  applicable;  AOO:  Not  applicable. 

Habitat:  In  summer  it  nests  on  beaches  comprising  me- 
dium- to  coarse-grain  intertidal  silica  sands  backed  by 
fine,  wind-blown  back  beaches,  forming  a combination  of 
stabilised,  parabolic  or  mobile  dunes.  Preferred  coastline 
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is  wave-exposed  and  dynamic,  with  storm  tides  expos- 
ing rocky  sandstone  platforms  on  the  low  shore  or  erod- 
ing foredunes  on  the  high  shore  (R.  Nel  pers.  obs.).  Such 
coastline  is  backed  by  high  (up  to  100  m),  steep  dunes 
covered  in  Scaevola  (Hughes  1974c;  Louro  et  al.  2006) 
and  Ipomoea , and  subtropical  lowland  forest  (McAllister 
et  al.  1965).  Females  apparently  prefer  nesting  against  or 
in  primary  dune  vegetation  (Hughes  1974c).  Nesting  may 
be  concentrated  around  lakes,  particularly  the  Kosi  Lake 
system,  South  Africa,  which  may  provide  a seepage  point 
and  possibly  a strong  chemical  cue  (Hughes  1989).  Ap- 
proximately 8 km  of  beach  on  the  border  between  South 
Africa  and  Mozambique  supports  a very  concentrated  rook- 
ery, housing  40-60%  of  the  western  Indian  Ocean  Logger- 
head  nests.  The  niche  occupied  differs  at  different  life  his- 
tory phases  (Hughes  1989).  Little  is  known  about  diet  of 
hatchlings  and  post-hatchling  phases,  although  these  are 
assumed  to  be  pelagic  drifters  that  feed  on  gelatinous  mac- 
roplankton such  as  ctenophores  and  cnidarians  (Houghton 
et  al.  2006)  until  they  change  from  their  neritic  to  benth- 
ic phase.  Stomach  content  analysis  of  Loggerhead  Turtles 
caught  in  shark  nets  indicate  a wide  variety  of  food  items 
including  crabs,  starfish,  and  whelks  that  are  associated 
with  reef  and  sand  substrate  (R.  Nel  pers.  obs.). 

Biome:  Marine  oceanic — epipelagic  (0-200  m);  Marine 
intertidal — sandy  shoreline/beaches,  sandbars  and  spits; 
Marine  Coastal/supratidal — coastal  sand  dunes. 

Assessment  rationale:  The  annual  number  of  nesting  fe- 
males in  South  Africa  ranges  between  300  and  600  (Bald- 
win et  al.  2003;  Nel  2008).  It  is  estimated  that  fewer  than 
100  individuals  nest  per  annum  in  Mozambique  (Lombard 
2006)  and  an  even  smaller  and  declining  population  ex- 
ists in  Madagascar.  The  total  number  of  adult  females  per 
annum  is  thus  estimated  to  be  less  than  1 000  [D 1 ]. 

Threats:  Across  the  entire  management  area  (i.e.  south- 
ern Africa  and  adjacent  waters),  major  threats  are  the 
harvesting  of  eggs  (in  Mozambique)  and  incidental  cap- 
ture in  artisanal  fisheries  and  longlining  (from  the  South 
African  fleet  and  from  those  vessels  fishing  under  bilat- 
eral agreements).  The  three  major  fisheries  in  the  west- 
ern Indian  Ocean  are  longlining,  gill  netting  and  shallow 
water  shrimp  trawling  (FAO  2006).  Longlining  may  be  the 


greatest  threat,  but  little  information  is  available  (Petersen 
2008).  Petersen  (2008)  estimated  that  about  100  Log- 
gerhead Turtles  are  caught  per  annum  in  the  South  Af- 
rican longline  industry.  This  is  the  turtle  species  that  is 
most  often  taken  in  bather  protection  nets  operated  by 
Natal  Sharks  Board  (NSB  unpubl.  data).  On  average,  30 
turtles  per  annum  are  trapped  and  only  half  are  released 
alive  (Nel  2008).  In  South  Africa,  Loggerhead  strandings 
are  dominated  by  hatchlings  that  often  strand  alive  and  in 
good  health  (R.  Nel  pers.  obs.).  Intrinsic  threats  are  slow 
growth  and  late  maturation. 

Conservation  measures:  Sea  turtles  are  listed  on  the  Ap- 
pendices of  CITES  (South  Africa  is  a signatory)  and  the 
Convention  of  Migratory  Species  (CMS).  CMS  has  two  ad- 
ditional, independent  memoranda  of  understanding  among 
countries  in  the  Indian  Ocean  South  East  Asia  region  (IOSEA 
MoU)  and  the  western  seaboard  of  Africa  (Atlantic  MoU). 
All  the  Western  Indian  Ocean  countries  are  signatories  of 
the  IOSEA  agreement,  with  Mozambique  being  one  of  the 
most  recent  signatories  (December  2008).  In  South  Africa, 
they  are  also  protected  under  the  Marine  Living  Resources 
Act  (1998).  In  South  Africa,  170  km  of  nesting  beaches 
and  adjacent  coastal  waters  (up  to  three  nautical  miles)  are 
Ramsar  sites  and  are  in  coastal  and  marine  protected  areas 
(Hughes  1996)  with  World  Heritage  status.  Enforcement 
in  South  Africa  is  good,  with  beach  patrols  providing  effec- 
tive protection  against  nest  raiding.  In  Mozambique,  turtles 
are  protected  by  general  wildlife  and  hunting  legislation  and 
decrees  relating  to  harvesting.  In  2002,  further  protective 
measures  were  introduced  through  fisheries  legislation  (FAO 
2006;  Fennesy  & Isaksen  2007).  Protective  legislation  ex- 
ists in  Madagascar  and  although  turtle  meat  is  still  con- 
sumed (Kimakwa  & Ngusaru  2008),  turtle  excluder  devices 
have  been  successfully  implemented  since  2004  (Kimakwa 
& Ngusaru  2008).  Madagascar  has  yet  to  establish  long- 
term monitoring  programmes  at  rookeries,  but  such  moni- 
toring exists  in  South  Africa  and  Mozambique  (Kimakwa  & 
Ngusaru  2008).  A Biological  Management  Plan  for  Species 
is  required.  Taxonomic  studies  would  be  useful  for  investi- 
gating the  relationships  between  animals  from  South  Africa, 
Mozambique  and  Madagascar,  and  to  determine  whether  or 
not  there  is  genetic  exchange  between  this  and  other  sub- 
populations. 


CHELONIIDAE 


SURICATA  1 (2014) 


61 


Genus  Chelonia  Brongniart,  1800 — green  turtles 


This  is  an  ancient  genus  now  restricted  to  only  one  spe- 
cies, Chelonia  mydas,  which  has  a pantropical  distribution 
(Carr  1952).  Large  and  well -protected  populations  occur 
off  the  coasts  of  Australia  (Limpus  2009),  Oman,  Yemen, 
Saudi  Arabia,  Republic  of  the  Comores  (Frazier  1985) 
Seychelles  (Mortimer  1984),  British  Indian  Ocean  Territo- 
ries, Mayotte  and  the  scattered  French-controlled  islands, 
and  from  La  Reunion,  Costa  Rica,  Brazil  and  Surinam  to 
the  United  States,  including  the  Hawaiian  Islands.  Exten- 
sive but  more  vulnerable  populations  occur  off  the  coasts 
of  Mozambique,  Turkey,  Indonesia,  Philippines,  Thailand, 
Sri  Lanka,  India  and  Pakistan.  The  most  important  local 
metapopulation  is  found  on  Mayotte,  Moheli  (Comores) 
(Bruton  et  al.  1989),  Europa  (Le  Gall  1988),  and  Trome- 
lin,  Les  Glorieuses  and  Aldabra  (Mortimer  1984).  In  this 
metapopulation  approximately  30  000-35  000  females 
nest  per  annum  and  2 000-5  000  females  probably  also 
nest  on  smaller,  infrequently  monitored  beaches.  Green 
Turtles  undertake  extensive  migrations  (Hughes  1974b). 
There  are  many  examples  of  feeding  grounds  shared  by 
metapopulations,  especially  in  western  Madagascar  where 
there  are  extensive  seagrass  beds.  The  Europa  population 


has  genetic  links  with  populations  in  the  Atlantic  Ocean 
(Broderick  2001;  Bourjea  et  al.  2007a).  Some  nesting 
occurs  throughout  the  year  on  islands  off  the  coast  of  Mo- 
zambique and  peaks  in  summer.  Hatchlings  lead  a pelagic 
life  for  a year  and  then  return  to  coastal  estuaries  and  la- 
goons where  they  take  shelter  and  change  their  diet  from 
macroplankton  to  marine  algae  and  sea  grasses.  Green 
Turtles  do  not  nest  in  South  Africa,  but  thousands  feed 
along  the  coast  on  algae  and  Cymodocea  where  available. 
Turtles  return  to  natal  beaches  to  lay  400-800  eggs  per 
season,  with  an  average  of  just  over  100  eggs  per  clutch. 
Some  females  return  to  nest  in  subsequent  seasons  after 
intervals  of  3-4  years.  Although  categorised  as  Endan- 
gered by  IUCN,  this  does  not  apply  to  the  Atlas  region  as 
there  are  10  fully-protected  nesting  areas  off  the  coast 
of  Mozambique,  many  of  which  receive  increasing  num- 
bers of  nesting  females  every  year.  The  total  number  of 
Green  Turtles  of  all  sizes  in  the  southwest  Indian  Ocean 
is  estimated  to  be  in  the  millions  (G.  Hughes,  unpubl. 
data).  However,  Green  Turtles  are  still  hunted  extensively 
in  Madagascar  and  the  recommended  category  for  the  At- 
las region  is  therefore  Near  Threatened. 


Chelonia  mydas  (Linnaeus,  1758) 

GREEN  TURTLE 

Ronel  Nel  & George  Hughes 

Regional:  Near  Threatened 

Taxonomy:  Although  studies  have  demonstrated  some 
genetic  diversity  between  and  within  ocean  basins  (e.g. 
Roberts  et  al.  2004;  Bourjea  et  al.  2007a),  they  do  not 
support  recognition  of  any  subspecies.  Turtles  in  the  East- 
ern Pacific  are  sometimes  considered  a subspecies  of  C. 
mydas , or  even  a full  species  (C.  agassizi),  but  these  are 
best  treated  as  a melanistic  population  (Branch  2008). 

Distribution:  Globally  distributed,  occurring  in  all  of  the 
large  ocean  basins  (Seminoff  2004).  In  the  Indian  Ocean 
it  is  the  most  widely  distributed  of  all  the  sea  turtles,  with 
nesting  taking  place  outside  of  South  Africa.  Nesting  has 
been  reported  at  64  localities,  25  of  which  are  rated  as 
important  (www.IOSEATURTLES.org).  Records  of  nesting 
in  Mozambique  are  under-represented  because  no  national 
report  is  submitted  by  this  country.  There  are  index  beach- 
es with  long-term  monitoring  at  only  four  localities:  Eu- 
ropa Island,  Juan  du  Nova,  Tromelin  and  the  Seychelles 
Islands  of  Aldabra  and  Assumption  (Seminoff  2004;  Lau- 
ret-Stepler  et  al.  2007).  In-water  distribution  is  through- 
out the  Western  Indian  Ocean  and  Green  Turtles  are  fre- 
quently observed  by  divers  (pers.  obs.)  or  encountered  in 
artisanal  or  industrial  fisheries  (Hirth  1969;  Hirth  & Carr 
1970;  Frazier  1975;  Hughes  1976;  Frazier  1980;  Hughes 
1989;  FAO  2006;  Petersen  2008).  This  species  is  mainly 
restricted  to  eastern  coastal  waters  of  the  Atlas  region,  but 
with  records  from  along  much  of  the  Namibian  coast.  A 
large  population  (200+  individuals)  feeds  in  the  Cunene 
River  estuary.  There  is  one  transoceanic  basin  record  of  a 
female  tagged  on  Europa  Island  found  at  Wlotzkas  Baken, 
Namibia  (Griffin  2003).  No  breeding  colonies  occur  in  the 
Atlas  region. 

EOO:  Not  applicable;  AOO:  Not  applicable 
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Habitat:  Adult  females  nest  on  sandy  beaches  on  clear 
sand  or  in  vegetation  (R.  Nel  pers.  obs.),  while  hatchlings 
and  post-hatchlings  are  oceanic  pelagic  drifters  (Seminoff 
2004).  Subadults  and  adults  feed  in  neritic  waters  (Lutz  & 
Musick  1996).  Few  reports  are  available  on  the  diets  of  C. 
mydas  in  the  western  Indian  Ocean  (Bjorndal  1996),  but 
elsewhere,  during  the  post-hatchling  phase  when  animals 
have  depleted  yolk,  they  have  a pelagic  drifting  life  (Sem- 
inoff 2004)  that  lasts  until  they  reach  a length  of  about 
300  mm  (Bjorndal  1996;  Musick  & Limpus  1996).  They 
are  fairly  opportunistic  and  will  feed  on  whatever  is  avail- 
able, most  often  ctenophores  and  pelagic  snails  Uanthina). 
When  they  settle  into  this  lifestyle  they  adopt  a more  her- 
bivorous diet,  feeding  predominantly  on  seagrass  and  algae. 
This  is  unique  among  sea  turtles  (Bjorndal  1996). 

Biome:  Marine  oceanic — epipelagic  (0-200  m);  Marine 
intertidal — sandy  shoreline/beaches,  sandbars  and  spits; 
Marine  Coastal/supratidal — coastal  sand  dunes. 

Assessment  rationale:  Data  from  French  islands  in  the 
western  Indian  Ocean  suggest  that  C.  mydas  is  doing  ex- 
tremely well  where  it  is  protected  adequately  in  the  subre- 
gion and  that  it  cannot  be  regarded  as  threatened  (Bourjea 
et  al.  2007b).  However,  since  the  species  is  not  receiving 
equal  protection  everywhere,  nor  are  population  numbers 
likely  to  be  as  high  as  they  were  three  generations  ago,  a 


Near  Threatened  categorisation  is  suggested.  The  number 
of  nesting  females  is  estimated  to  be  > 1 000  per  annum, 
and  growing  at  most  of  the  monitored  rookeries  (Lauret- 
Stepler  et  al.  2007). 

Threats:  Threats  include  harvesting  of  eggs/animals,  inci- 
dental capture  through  fisheries,  and  habitat  destruction 
(Troeng  & Drews  2004). 

Conservation  measures:  In  South  Africa,  this  species  is 
protected  under  the  Marine  Living  Resources  Act  (1998), 
CITES  and  the  Convention  for  Migratory  Species  (CMS). 
South  Africa  is  also  a signatory  to  two  CMS  memoranda  of 
understanding  among  countries  in  the  Indian  Ocean  South 
East  Asia  region  (IOSEA  MoU)  and  the  western  seaboard  of 
Africa  (Atlantic  MoU).  Nesting  beaches  and  adjacent  coastal 
waters  (up  to  three  nautical  miles)  are  Ramsar  sites,  and  are 
in  coastal  and  marine  protected  areas  (Hughes  1996)  with 
World  Heritage  status  (Baldwin  et  al.  2003).  A BMP-S  is 
needed.  Sea  turtles  are  also  legally  protected  in  the  10  other 
countries  of  the  western  Indian  Ocean.  Protection  ranges 
from  turtle-specific  legislations  to  decrees  protecting  turtles 
in  fisheries  activities  or  development  practices  (Hamann  et 
al.  2006).  Enforcement  varies  from  country  to  country.  All 
these  countries  are  also  signatories  to  CITES.  Where  this 
species  is  protected,  e.g.  on  index  beaches,  its  numbers  are 
increasing  (Lauret-Stepler  et  al.  2007). 
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Genus  Eretmochelys  Fitzinger,  1843 — hawksbill  turtles 


Eretmochelys  imbricata  is  the  sole  member  of  the  genus 
and  has  a pantropical  distribution.  It  is  the  source  of  'tor- 
toiseshell' in  many  cultures  and  has  been  heavily  exploited 
throughout  its  range  for  centuries.  Although  numbers  have 
declined  dramatically,  the  species'  range  has  not  contract- 
ed. Important  populations  still  exist  off  the  coasts  of  Yem- 
en, Oman,  Australia,  Malaysia,  Cuba  and  the  Seychelles, 
with  some  populations  showing  signs  of  recovery  (Witzell 
1983;  Hitchins  et  at.  2004).  This  turtle  is  most  common 
around  Madagascar  where  it  is  still  exploited  for  its  shell 
(Rakotonirina  & Cooke  1994).  No  nests  have  been  record- 
ed in  South  Africa,  but  E.  imbricata  is  a frequent  visitor  to 
the  region's  coastal  and  offshore  reefs  (Hughes  1974a), 
where  it  feeds  primarily  on  sponges  (Meylan  1988).  The 


key  to  the  survival  of  Hawksbill  Turtles  is  that  they  seldom 
breed  in  dense  aggregations,  preferring  to  nest  singly  or  in 
very  small  groups  on  sheltered  and  isolated  beaches.  In 
many  areas  they  nest  throughout  the  year,  with  some  in- 
crease in  frequency  during  summer.  Females  lay  100-180 
or  more  eggs  per  clutch.  Some  females  make  multiple  vis- 
its to  nesting  beaches  at  varying  intervals.  These  turtles 
are  still  hunted  extensively  throughout  much  of  their  range 
and  are  generally  regarded  as  Critically  Endangered.  In  the 
Atlas  region,  however,  they  are  classified  as  Near  Threat- 
ened as  a number  of  monitored  beaches  in  the  Seychelles 
are  showing  an  encouraging  increase  in  nesting  numbers 
following  the  excellent  controls  imposed  by  the  Seychelles 
government. 


Eretmochelys  imbricata  (Linnaeus,  1766) 

HAWKSBILL  TURTLE 

Ronel  Nel  & George  Hughes 

Regional:  Near  Threatened 

Taxonomy:  No  information  is  available  on  the  genetics  of 
the  population  structure  of  Hawksbill  Turtles  in  the  west- 
ern Indian  Ocean.  There  are,  however,  no  taxonomic  dis- 
putes regarding  the  species  (Bowen  et  al.  1993). 

Distribution:  Nest  on  beaches  around  the  tropics  in  all 
major  ocean  basins  across  70  countries  (Mortimer  & Don- 
nelly 2008).  Feeding  grounds  have  been  identified  at  108 
countries  across  the  tropics  of  the  globe  (Mortimer  & Don- 
nelly 2008).  Genetic  studies  indicate  that  there  are  mixed 
stocks  on  feeding  grounds  but  separate,  identifiable  stocks 
on  nesting  grounds  (Bowen  et  al.  2007).  These  nesting/ 
feeding  populations  therefore  form  separate  management 
units.  The  western  Indian  Ocean  population  has  a rela- 
tively restricted  distribution  (based  on  nesting)  and  is  thus 
expected  to  comprise  a single  stock.  Nesting  has  been  re- 
ported at  a minimum  of  47  sites  throughout  the  south- 
western Indian  Ocean  (IOSEA  2009),  including  Comoros, 
the  French-ruled  islands  of  Mayotte,  Glorious  Islands  and 
Juan  de  Nova,  Kenya,  Madagascar,  Mauritius,  Seychelles, 
British  Indian  Ocean  Territories  (Chagos  Archipelago)  and 
Tanzania.  Louro  et  al.  (2006)  also  reported  nesting  in 
the  extreme  north  of  Mozambique.  There  is  no  informa- 
tion available  for  Somalia,  and  no  nesting  of  Hawksbills 
in  South  Africa  has  been  recorded.  However,  strandings 
are  reported  annually  and  include  turtles  caught  in  bather 
protection  nets  in  KwaZulu-Natal  (Nel  2008). 

EOO:  Not  applicable;  AOO:  Not  applicable 

Habitat:  This  species  does  not  nest  in  South  Africa.  Else- 
where adult  females  use  sandy  beaches  that  are  often  as- 
sociated with  vegetation  during  the  breeding  season  (Dia- 
mond 1976).  Hatchlings  and  post-hatchlings  are  oceanic 
pelagic  drifters.  Subadults  and  adults  are  bottom  feeders 
in  neritic  waters  (Lutz  & Musick  1996)  associated  with 
coral  reefs,  sea  grass,  algal  beds  or  intertidal  mangroves 
(Mortimer  & Donnelly  2008).  They  are  predominantly 
sponge  feeders  but  eat  a variety  of  food  items  depend- 
ing on  the  habitat  and  the  availability  of  prey.  Thus,  they 
range  from  being  strictly  spongivores  to  soft  coral  feeders 
to  omnivores  (Mortimer  & Donnelly  2008).  They  may  act 


Eretmochelys  imbricata — Angoche,  Mozambique  G.R.  Hughes 
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as  ecosystem  agents  by  enhancing  coral  growth  through 
reducing  competitors  of  corals  for  space. 

Biome:  Marine  oceanic — epipelagic  (0-200  m);  Marine 
intertidal — sandy  shoreline/beaches,  sandbars  and  spits; 
Marine  Coastal/supratidal — coastal  sand  dunes. 

Assessment  rationale:  The  global  population  is  listed  as 
Critically  Endangered  on  the  basis  of  an  observed  popu- 
lation reduction  and  threats  due  to  levels  of  exploitation 
[A2b,d]  (Mortimer  & Donnelly  2008).  Mortimer  & Don- 
nelly (2008)  reported  a >90%  decline  in  the  number  of 
Hawksbills  in  the  region.  However,  using  the  same  ap- 
proach employed  for  the  other  sea  turtles,  E.  imbrica- 
ta  is  here  regarded  as  Near  Threatened  on  the  basis  of 
>2  000  nesting  females  per  annum  (Mortimer  & Don- 
nelly 2008). 

Threats:  There  are  three  main  threats  to  sea  turtles:  direct 
harvesting  of  eggs/animals,  incidental  capture  through 
fisheries,  and  habitat  destruction  (Troeng  & Drews  2004). 
These  all  apply  to  Hawksbill  Turtles,  although  for  this  spe- 
cies there  are  some  special  considerations.  The  meat  of 
Hawksbills  is  not  popular  because  it  is  known  to  accu- 
mulate toxins  that  can  be  lethal  when  ingested.  However, 
when  the  species  is  caught  in  coastal  fisheries  the  meat 
is  kept,  tested  for  edibility  and  then  consumed.  The  shell 
is  extremely  valuable  and  has  been  globally  traded,  espe- 
cially on  the  Asian  markets  (Mortimer  & Donnelly  2008). 
CITES  legislation  seems  to  be  effective  in  protecting  this 


species  and  conservation  programmes  work  well  in  places 
where  the  habitat  is  well-protected. 

Conservation  measures:  Develop  a BMP-S  and  conduct 
a Population  and  Habitat  Viability  Assessment  (PHVA). 
In  South  Africa,  this  species  is  protected  under  the  Ma- 
rine Living  Resources  Act  (1998),  CITES  and  the  Con- 
vention for  Migratory  Species  (CMS).  South  Africa  is  also 
a signatory  to  two  CMS  memoranda  of  understanding 
among  counties  in  the  Indian  Ocean  South  East  Asia  re- 
gion (IOSEA  Moll)  and  the  western  seaboard  of  Africa  (At- 
lantic Moll).  Nesting  beaches  and  adjacent  coastal  waters 
(up  to  three  nautical  miles)  are  Ramsar  sites  and  are  in 
coastal  and  marine  protected  areas  (Hughes  1996)  with 
World  Heritage  status.  Sea  turtles  off  the  coast  of  Mo- 
zambique are  theoretically  fully  protected.  Mozambican 
national  legislation  protecting  turtles  includes  Forestry 
and  Wildlife  Regulation  Decree  No.  12/2002  Article  43, 
Sport  and  Recreational  Fishing  Decree  No.  51/99  Article 
14,  and  Maritime  Fishery  General  Regulation  Decree  No. 
43/2003  Article  110.  The  latter  insists  on  the  obligatory 
use  of  Turtle  Excluder  Devices  (TEDs)  in  the  trawling  and 
motor  fisheries  (Louro  et  al.  2006).  Mozambique  is  also 
a signatory  to  CITES,  CMS  and  now  the  IOSEA  Moll.  This 
is  one  of  the  smallest  sea  turtle  species  and  has  suffered 
greatly  under  the  shell  trade.  Two  decades  ago,  the  indus- 
try was  responsible  for  large  mortalities.  Although  it  no 
longer  seems  to  be  as  much  of  a threat,  the  shell  trade 
should  be  strictly  monitored. 
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Genus  Lepidochelys  Fitzinger,  1843 — rid  ley  turtles 


The  genus  Lepidochelys  is  closely  related  to  Caretta. 
There  are  two  species  of  Lepidochelys : the  Olive  Ridley 
(L  olivacea ),  which  is  circumglobal  in  distribution,  and 
Kemp’s  Ridley  (L  kempi),  which  has  a nesting  distribu- 
tion restricted  to  shores  of  the  Gulf  of  Mexico,  but  an 
overall  distribution  throughout  the  North  Atlantic  (Mar- 
quez-M  1994).  Major  nesting  concentrations  of  Olive 
Ridley  Turtles  occur  in  Orissa,  India,  the  Pacific  Coast 
of  Central  America  (Costa  Rica  and  Mexico)  and  French 
Guiana.  Nesting  has  also  been  recorded  in  central  and 
west  Africa  from  Angola  northwards.  Scattered  nesting 
occurs  in  East  Africa,  Australia,  Bangladesh,  Sri  Lanka 
and  Indonesia  (Limpus  2009).  Occasional  massive  co- 
ordinated nesting  emergences  ( arribada ) occur,  when 
hundreds  of  thousands  of  females  emerge  in  synchrony 


(Carr  1952).  Lepidochelys  olivacea  is  a very  rare  visi- 
tor to  South  Africa  with  only  one  nesting  record  (Warner 
Beach)  (Hughes  1974a).  Nesting  takes  place  during  the 
summer  months.  In  the  Atlas  region  these  turtles  grow 
to  a carapace  length  of  730  mm.  They  feed  primarily  on 
crustaceans  and  are  often  encountered  in  prawn  fisher- 
ies. Because  the  main  population  of  L.  olivacea  in  the 
Indian  Ocean  experiences  mortalities  due  to  accidental 
drowning  in  trawl  nets,  and  because  the  main  nesting 
beaches  are  not  well-protected,  the  population  in  the  At- 
las region  may  be  of  conservation  concern.  However,  be- 
cause no  quantitative  information  is  available  on  popula- 
tion nesting  trends  or  catch  rates,  and  as  it  is  uncertain 
whether  all  rookeries  have  been  identified,  L.  olivacea  is 
considered  Data  Deficient. 


Lepidochelys  olivacea  (Eschscholtz,  1829) 

OLIVE  RIDLEY  TURTLE 

Ronel  Nel  & George  Hughes 

Regional:  Data  Deficient 
Taxonomy:  No  notable  issues. 

Distribution:  No  information  is  available  for  the  southeast- 
ern Atlantic  (Abreu-Grobois  & Plotkin  2008),  except  for  a 
small  number  of  nesting  events  in  Angola.  The  number  of 
individuals  recorded  in  the  southwestern  Indian  Ocean  is 
negligible  relative  to  elsewhere  (Hughes  1974c;  Hughes 
1980).  Sightings  at  islands  in  this  area  were  first  report- 
ed in  2007  (Hughes  1974c;  Remie  & Mortimer  2007). 
Small  rookeries  in  Kenya  (Zanre  2005)  and  incidental 
nesting  in  Tanzania  (Pharaoh  et  al.  2003)  have  been  re- 
corded. There  are  historic  (Hughes  1972)  but  not  recent 
(Louro  et  al.  2006)  records  of  nesting  in  Mozambique 
and  Madagascar.  Feeding  takes  place  throughout  the  trop- 
ics and  the  species  rarely  migrates  into  the  subtropical/ 
temperate  regions.  It  is  therefore  considered  a vagrant  in 
South  African  waters,  where  the  average  number  of  sight- 
ings per  annum  is  <1  (Natal  Sharks  Board  unpubl.  data). 
A single  vagrant  nesting  event  has  been  reported  for  South 
Africa,  at  Warner  Beach  (Hughes  1971). 

EOO:  Not  applicable;  AOO:  Not  applicable 


Lepidochelys  olivacea — Port  Elizabeth,  EC  W.R.  Branch 


Lepidochelys  olivacea,  female — Cabinda,  Angola  G.R.  Hughes 
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Habitat:  Little  is  known  about  its  diet  but,  on  the  basis  of 
its  close  relationship  with  Caretta  caretta , it  is  expected 
to  be  carnivorous  (but  with  weaker  jaws  than  the  latter), 
feeding  predominantly  on  shrimps,  crabs,  pelagic  tuni- 
cates  and  jellyfish  (Hughes  1974c;  Mortimer  1995).  Two 
reproductive  strategies  exist,  i.e.  unsynchronised  nest- 
ing and  synchronised  mass  nesting  (Jensen  et  al.  2006). 
The  latter  strategy  may  flood  natural  predators  with  eggs/ 
hatchlings,  resulting  in  an  improved  overall  reproductive 
output  for  a rookery. 

Biome:  Marine  oceanic — epipelagic  (0-200  m);  Marine 
intertidal — sandy  shoreline/beaches,  sandbars  and  spits; 
Marine  Coastal/supratidal — coastal  sand  dunes. 

Assessment  rationale:  No  quantitative  information  is 
available  on  population  nesting  trends  or  catch  rates.  It  is 
uncertain  whether  all  rookeries  have  been  identified. 

Threats:  Expected  to  experience  the  same  threats  as  other 
species  of  turtles  in  the  Western  Indian  Ocean,  i.e.  direct 


harvesting  of  eggs  and  animals,  incidental  capture  through 
fisheries,  and  habitat  destruction  (Troeng  & Drews  2004). 
The  best  quantitative  data  for  South  Africa  is  from  entan- 
glements in  bather  protection  nets  (Natal  Sharks  Board 
unpubl.  data)  and  longline  catch  estimates  (Petersen 
2008),  but  these  are  minor  threats  that  do  not  result  in 
more  than  one  or  two  fatalities  per  year.  The  number  of 
strandings  per  decade  in  South  Africa  is  likely  to  be  less 
than  one.  Walker  et  al.  (2004)  reported  a single  Olive 
Ridley  Turtle  traded  in  Madagascar.  The  lack  of  trade 
probably  reflects  low  availability,  since  prohibitions  on 
harvesting  and  trade  are  generally  ignored  (Walker  et  al. 
2004). 

Conservation  measures:  Carry  out  a PHVA  and  develop 
a BMP-S.  Improve  protective  legislation.  Focus  on  educa- 
tion and  public  awareness.  Monitor  population  numbers 
and  habitat,  and  investigate  the  biology  and  ecology  of  the 
species.  Proclaim  protected  areas  that  encompass  beach- 
es used  for  nesting. 
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CHAPTER  6 

Family  Dermochelyidae 


George  Hughes  & Rone!  Nel 


This  family  is  represented  by  a single,  mainly  pantropical 
genus,  Dermochelys,  comprising  one  species,  D.  coriacea. 
Leatherback  Turtles  represent  a distinct  lineage  that  prob- 
ably diverged  from  the  main  chelonian  stem  in  the  early 
Cretaceous  (Gaffney  1991).  Recent  genetic  studies  have 
demonstrated  that  there  are  discrete  differences  between 
the  South  African  population  and  those  in  other  ocean  ba- 
sins, peninsular  Malaysia  and  northern  New  Guinea  (Dut- 
ton et  al.  1999). 

Dermochelys  coriacea  is  the  largest  of  all  sea  turtles.  Adults 
average  1.5  to  2 m in  carapace  length,  with  the  largest  re- 
corded size  2.91  m (916  kg)  for  a stranded  specimen  found 
in  northern  Wales  (Branch  2008).  The  Leatherback  Turtle 
has  an  elongated,  streamlined  carapace  with  seven  promi- 
nent longitudinal  ridges  covered  by  a thin  layer  of  skin.  Oc- 
casionally totally  black,  Leatherbacks  are  normally  heavily 
spotted  and  streaked  with  pale  blue  on  the  upper  surface 
with  pink  and  white  mottling  on  the  underside.  They  are 
characterised  by  having  a large  pink  pineal  blotch  on  top 
of  the  head.  The  skin  is  soft  to  the  touch.  This  is  a pelag- 
ic, far-ranging  animal  capable  of  travelling  long  distances, 
even  penetrating  into  Arctic  and  sub-Antarctic  waters,  and 
diving  to  depths  of  a kilometre  or  more  to  feed  (Sale  et  al. 
2006).  The  diet  consists  mostly  of  jellyfish.  Satellite-tagged 
animals  in  the  South  African  region  are  known  to  have  trav- 
elled 20  000  km  in  10  months.  After  nesting,  they  move 
far  to  the  north,  south  and  east,  and  commonly  swim  round 
the  Cape  and  into  the  Atlantic  Ocean,  reaching  as  far  north 
as  the  waters  off  Angola  (Hughes  et  al.  1998;  Luschi  et  al. 
2003b;  Lambardi  etal.  2006). 


Major  nesting  grounds  are  the  northern  coasts  of  New 
Guinea,  the  Pacific  coast  of  Mexico,  the  Andaman  and 
Nicobar  Islands  (India),  South  Africa,  Trinidad,  Virgin  Is- 
lands, Surinam,  French  Guiana  and  Gabon.  Several  nest- 
ing areas  (e.g.  Sri  Lanka,  and  Terengganu  in  Malaysia) 
have  been  nearly  or  completely  eradicated;  some  show 
catastrophic  declines  (e.g.  east  and  west  Pacific  rooker- 
ies), while  others,  such  as  sites  in  Florida  and  the  Atlantic 
coast  of  Costa  Rica,  are  recovering  well  (Hamann  et  al. 
2006).  The  South  African  population  is  the  largest  in  the 
southern  Indian  Ocean  and  the  most  southerly  rookery  in 
the  world.  It  averages  80-90  females  per  year  and  ap- 
pears to  be  stable  after  rapid  population  size  increases  in 
the  1970s  (R.  Nel  unpubl.  data). 

Leatherbacks  nest  in  summer  from  October  to  March,  with 
hatchlings  entering  the  sea  from  January.  Hatchlings  are 
distributed  by  the  Agulhas  Current  with  some  entering 
the  Indian  Ocean  gyres  and  others  reaching  the  Atlantic 
around  the  Cape.  Leatherbacks  lay  about  100  eggs  per 
clutch  and  up  to  ten  clutches  per  season.  Hatching  suc- 
cess is  variable  as  nests  are  frequently  situated  low  down 
on  the  beach  and  are  prone  to  being  washed  over  by  tides. 
Females  have  been  shown  to  return  at  intervals  of  2-7 
years  (Hughes  1974b). 

The  small  South  African  population  represents  the  most 
southerly  extent  of  the  species’  breeding  range.  It  is  threat- 
ened by  various  fishing  activities  and  is  thus  classified  as 
Endangered. 
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Genus  Dermochelys  Blainville,  1816— leatherback  turtles 


Dermochelys  is  a monotypic  genus  with  a pantropical  dis- 
tribution. Dermochelys  coriacea  is  the  largest  living  spe- 
cies of  sea  turtle,  reaching  a carapace  length  of  over  2 m 
and  a mass  of  nearly  a ton  (Carr  1952).  This  pelagic,  far- 
ranging  species  feeds  mainly  on  jellyfish  (Hamann  et  al. 
2006).  The  South  African  population  is  the  largest  in  the 
southern  Indian  Ocean  and  the  most  southerly  rookery  in 
the  world  (80-90  females  per  year)  (Nel  2009).  Leath- 


erbacks nest  in  summer  (October-March)  with  females 
laying  an  average  of  104  eggs  per  clutch  and  up  to  ten 
clutches  per  season;  hatchlings  enter  the  sea  from  Janu- 
ary (Hughes  1974a).  Many  hatchlings  are  swept  south- 
wards by  the  Agulhas  Current  with  strandings  recorded 
from  Cape  Agulhas  (Hughes  1978).  The  South  African 
population  is  small  and  threatened  by  various  fishing  ac- 
tivities, and  therefore  regarded  as  Endangered. 


Dermochelys  coriacea  (Vandelli,  1761) 

LEATHERBACK  TURTLE 

Ronel  Nel  & George  Hughes 

Regional:  Endangered  D 

Taxonomy:  It  is  unknown  whether  individuals  from  the 
southwestern  Indian  Ocean  and  southeastern  Atlantic 
Ocean  are  genetically  distinct  from  those  in  other  regions. 
Tagging  of  nesting  females  in  the  region  has  not  revealed 
emigration  or  immigration  from/to  rookeries  outside  the 
region  (Hughes  1996).  However,  satellite-tagged  females 
undergo  extensive  migrations  off  the  east  and  west  coasts 
of  southern  Africa,  and  flipper-tagged  females  have  been 
recovered  as  far  as  the  Seychelles  (Luschi  et  al.  2006). 
The  only  published  genetic  study  addressing  the  distinct- 
ness of  individuals  from  the  region  assessed  here  is  in- 
conclusive (Dutton  et  al.  1999).  More  recent  evidence  in 
the  grey  literature  suggests  that  this  is  indeed  a discrete 
population  (Dutton  2006),  but  further  research  is  required 
to  confirm  this. 

Distribution:  Globally  distributed,  occurring  in  all  of  the 
large  ocean  basins.  Although  nesting  takes  place  in  many 
tropical  rookeries  (biggest  is  on  beaches  of  southern 
Gabon),  Leatherbacks  can  venture  into  temperate  regions 
and  very  low  latitudes  (Southwood  et  al.  1999;  Branch 
2008)  and  migrate  long  distances  at  sea.  Climate  change 
may  lead  to  further  range  expansions  (McMahon  & Hays 
2006),  with  only  the  extreme  polar  waters  remaining  un- 
inhabitable. Dutton  et  al.  (1999)  indicated  that,  despite 
the  migratory  lifestyle  of  this  species,  there  is  significant 
subdivision  of  populations  due  to  high  nest  site  fidel- 
ity and  consequent  reproductive  isolation.  Nevertheless, 
proximal/adjacent  rookeries  are  genetically  indistinguish- 
able (Dutton  et  al.  1999).  This  assessment  thus  consid- 
ers the  southwestern  Indian  Ocean  and  southeastern  At- 
lantic Ocean  as  a unified  region  and  within  this  region, 
focuses  on  the  South  African/Mozambican  rookery.  This 
rookery,  at  28°23’S,  32°26’E,  is  one  of  the  most  south- 
erly for  the  species,  and  its  occupation  is  facilitated  by 
the  warm  Agulhas  Current  flowing  southwards  along  the 
southeastern  seaboard  (Hughes  1974a, b;  Lambardi  etal. 
2008).  At  the  end  of  the  breeding  season,  hatchlings  and 
adults  leave  the  natal  beach  and  drift,  usually  southwards, 
with  the  Agulhas  Current.  Near  Cape  Agulhas  the  current 
turns  eastward,  with  small  circulation  cells  migrating  up 
the  west  coast.  This  relatively  warm  water  (especially  up 
the  west  coast)  presumably  contains  high  concentrations 
of  food.  Individuals  from  northern  KwaZulu-Natal  have 
been  recorded  off  the  coasts  of  Mozambique  and  Namibia 
(Sale  et  al.  2006)  and  below  40°S  in  the  southern  oceans 
(Hughes  et  al.  1998;  Lambardi  et  al.  2008). 

EOO:  Not  applicable;  AOO:  Not  applicable 


Dermochelys  coriacea — Sodwana  Bay,  KZN  W.R.  Schmidt 


Habitat:  Nesting  and  hatching  take  place  from  October 
to  March.  Beaches  in  South  Africa  and  southern  Mozam- 
bique where  nesting  takes  place  comprise  medium-  to 
coarse-grain  intertidal  sands  backed  by  fine,  wind-blown 
back  beaches  forming  a combination  of  stabilised  or  mo- 
bile dunes.  The  coastline  is  wave-exposed  and  extremely 
dynamic,  with  storm  tides  exposing  rocky  sandstone  plat- 
forms on  the  low  shore  or  eroding  foredunes  on  the  high 
shore  (R.  Nel  pers.  obs.).  The  entire  coastline  is  backed 
by  high  (up  to  100  m),  steep  dunes  covered  in  Scaevo- 
la  (Hughes  1996)  and  Ipomoea  as  primary  colonisers  to 
coastal  dune  forest,  and  subtropical  lowland  forest  (McAl- 
lister et  al.  1965).  It  tends  to  nest  where  it  can  approach 
the  beach  unobstructed,  i.e.  in  deep  water  without  coral 
reefs  or  jagged  rocks  (Hughes  & Mentis  1967),  and  nests 
are  located  in  clear  bare  sand  rather  than  in  vegetation, 
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as  is  the  case  for  other  turtle  species.  These  turtles  are 
permanent  pelagic  drifters,  feeding  on  gelatinous  macro- 
plankton such  as  ctenophores  and  cnidarians  (Leslie  et 
al.  1996).  Movements  are  largely  influenced  by  currents, 
either  through  the  physical  force  these  exert  or  through 
their  dissipation  or  concentration  of  food  (Lambardi  et  al. 
2008).  Diving  depth  is  generally  <200  m,  but  changes 
with  temperature  and  food  availability  (Sale  et  al.  2006). 
Leatherbacks  generally  occur  in  coastal  waters  above  the 
continental  shelf  when  near  nesting  areas,  but  disperse 
off  the  shelf  away  from  nesting  beaches  (Lambardi  et  al. 
2008).  While  feeding,  they  tend  to  spend  most  time  be- 
tween oceanographic  eddies  or  areas  of  convergence  or 
upwelling  (including  seamounts),  where  food  is  concen- 
trated (Lambardi  etal.  2008). 

Biome:  Marine  Oceanic — Epipelagic  (0-200  m);  Ma- 
rine Intertidal — Sandy  Shoreline  and/or  Beaches,  Sand 
Bars,  Spits  etc.;  Marine  Coastal/Supratidal — Coastal  Sand 
Dunes. 

Assessment  rationale:  The  appropriate  index  used  to 
measure  turtle  population  trends  is  the  number  of  nest- 
ing females  per  annum.  Combining  the  data  for  all  the 
rookeries  clearly  indicates  that  the  number  of  Leatherback 
females  nesting  per  annum  in  the  western  Indian  Ocean 
is  much  fewer  than  250  individuals  but  more  than  50, 
and  on  this  basis  the  species  qualifies  as  Endangered  [D]. 

Threats:  The  major  threat  in  Mozambique  is  probably  the 
stealing  of  eggs  from  nests.  Longlining,  from  the  South  Af- 
rican fleet  and  vessels  of  other  nations  fishing  under  bilat- 
eral agreements  (or  no  agreements  at  all),  is  a major  threat 
throughout  the  region  (Petersen  2008),  although  data  on 
fisheries-related  impacts  are  limited.  The  estimated  annual 
unnatural  mortality  is  approximately  60  individuals  of  all 
sizes  for  South  Africa,  and  6-10  for  Mozambique  (based 
on  the  estimate  that  the  Mozambican  population  is  15% 
of  the  South  African  one).  There  is  also  a suspected  threat 
off  Namibia,  the  centre  of  the  Benguela  fishery  operations. 
Stranding  is  a relatively  minor  threat,  with  less  than  three 
strandings  per  year  in  South  Africa  and  approximately  10 
strandings  per  year  along  the  west  coast  of  Africa,  particu- 
larly the  Namibian  Skeleton  Coast.  Some  strandings  may 
be  related  to  injuries  caused  by  ship  or  ski-boat  propellers 
(R.  Nel  unpubl.  data).  The  mortality  rates  described  above 
are  high  relative  to  the  number  of  nesting  females  (on  av- 
erage, fewer  than  100  per  season  in  the  region).  Human 
modification  of  the  coastal  habitats  upon  which  these  ani- 
mals depend  is  intense.  However,  most  of  the  rookery  oc- 
curs within  a World  Heritage  Site  and  coastal  protection  is 
very  good.  The  impact  of  tourists  in  South  Africa  is  limited 
through  restrictions  placed  on  tour  operators.  The  feeding 
ground  is  assumed  to  be  modified  because  it  overlaps  with 
major  pelagic  fisheries.  Potential  effect  of  climate  change 
on  turtles  is  speculative  but  they  have  survived  previous 
climatic  perturbations.  The  effect  of  climate  change  on  sea 
turtles  in  the  southwestern  Indian  Ocean  is  expected  to  be 


minor  because  it  should  favour  the  production  of  females. 
Nesting  beaches  (in  KwaZulu-Natal)  are  currently  pristine 
enough  to  respond  to  moderate  changes  in  sea  level  rise. 
The  Leatherback,  like  other  turtles,  is  also  intrinsically  vul- 
nerable because  it  takes  about  a decade  to  mature  (e.g. 
Zug  & Parham  1996).  However,  it  is  the  fastest  growing  of 
all  turtle  species  (Jones  et  al.  2011). 

Conservation  measures:  Develop  a BMP-S.  In  South  Af- 
rica, this  species  is  protected  under  the  Marine  Living  Re- 
sources Act  (1998),  CITES  and  the  Convention  for  Mi- 
gratory Species  (CMS).  South  Africa  is  also  a signatory 
to  two  CMS  memoranda  of  understanding  among  coun- 
tries in  the  Indian  Ocean  South  East  Asia  region  (IOSEA 
MoU)  and  the  western  seaboard  of  Africa  (Atlantic  MoU). 
Nesting  beaches  and  adjacent  coastal  waters  (up  to  three 
nautical  miles)  are  Ramsar  sites,  and  are  in  coastal  and 
marine  protected  areas  (Hughes  1996)  with  World  Her- 
itage status.  In  Mozambique  the  Leatherback  is  theo- 
retically fully  protected.  Mozambican  national  legislation 
protecting  turtles  includes  Forestry  and  Wildlife  Regula- 
tion Decree  No.  12/2002  Article  43,  Sport  and  Recrea- 
tional Fishing  Decree  No.  51/99  Article  14,  and  Maritime 
Fishery  General  Regulation  Decree  No.  43/2003  Article 
110.  The  latter  insists  on  the  obligatory  use  of  Turtle  Ex- 
cluder Devices  (TEDs)  in  the  trawling  and  motor  fisher- 
ies (Louro  et  al.  2006).  Mozambique  is  also  a signatory 
to  CITES,  CMS  and  now  the  IOSEA  MoU.  In  South  Africa 
beach  patrols  have  been  established  where  nesting  occurs 
(since  1963),  to  physically  protect,  tag  and  monitor  nest- 
ing females  (McAlister  et  al.  1965;  Hughes  1996;  Bald- 
win et  al.  2003).  A similar  programme  has  been  ongoing 
in  southern  Mozambique  since  1994  (Lombard  2006). 
Turtles  are  still  periodically  slaughtered  (including  har- 
vesting for  consumption)  in  Mozambique  despite  growing 
conservation  awareness.  Conservation  efforts,  including 
monitoring  programmes  and  education  and  awareness  in 
Mozambique,  should  be  expanded.  Research  in  South  Af- 
rica is  currently  geared  to  answer  population-related  ques- 
tions such  as  age  at  maturity,  genetics  (including  pater- 
nity/maturity testing),  sex  ratios  and  hatching  success. 
These  studies  should  be  expanded  to  Mozambique.  Little 
is  known  about  fisheries  impacts  on  any  sea  turtle  spe- 
cies throughout  the  western  Indian  Ocean  and  southeast- 
ern Atlantic.  South  Africa  has  an  onboard  observer  pro- 
gramme on  longline  vessels  (Petersen  2008),  which  has 
identified  longlining  as  the  single  biggest  offshore  threat. 
Fisheries  impacts  have  not  been  quantified  for  the  rest  of 
the  region  (except  for  Reunion  Island).  Anecdotal  evidence 
suggests  that  fisheries-related  mortality  is  high  on  both 
the  eastern  and  western  seaboard  and  should  be  managed 
actively.  This  will  require  active  intervention  and  participa- 
tion from  the  regional  fisheries  management  bodies  such 
as  the  Indian  Ocean  Tuna  Commission  (IOTC),  as  Leather- 
back Turtles  are  not  restricted  to  exclusive  economic  zones 
and  are  caught  on  the  high  seas. 
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CHAPTER  7 

Family  Testudinidae 


Margaretha  D.  Hofmeyr,  Richard  C.  Boycott  & Ernst  H.  W.  Baard 


Tortoises  occur  worldwide  in  many  temperate  and  tropical 
regions,  but  excluding  Australia  (Boycott  & Bourquin  2000). 
The  CITES  Nomenclature  Committee  recognises  15  extant 
tortoise  genera  and  42  extant  tortoise  species  (Fritz  & Havas 
2007),  but  the  number  of  known  species  increased  to  43 
after  Branch  (2007)  described  Homopus  solus  from  Na- 
mibia. The  Atlas  region  supports  five  genera  (33%  of  world 
total)  and  13  species  (30%  of  world  total)  of  tortoises.  Elev- 
en species  are  endemic  to  southern  Africa  and  five  species 
(. Homopus  areolatus , H.  femoralis , H.  signatus,  H.  boul- 
engeri  and  Psammobates  geometrlcus ) are  endemic  to  the 
Atlas  region.  Preliminary  results  of  genetic  studies  indicate 
that  the  tortoise  fauna  of  southern  Africa  may  be  more  di- 
verse than  is  reflected  by  the  current  taxonomy  (Daniels  et 
a!.  2007;  M.D.  Hofmeyr  &S.R.  Daniels  unpubl.  data). 

Linnaeus  (1758)  assigned  all  chelonian  species  (tortoises, 
terrapins  and  turtles)  known  at  that  time  to  the  genus  Tes- 
tudo , but  this  genus  was  later  limited  to  a single  family  of 
land-living  chelonians.  In  subsequent  years,  several  new 
genera  were  named  for  species  groups  in  different  zooge- 
ographic regions,  and  only  Palaearctic  tortoises  are  still  as- 
signed to  Testudo  (Fritz  & Bininda-Emonds  2007).  In  their 
revision  of  African  cryptodires,  Loveridge  & Williams  (1957) 
recognised  Chersina  and  the  strictly  southern  African  genera 
Homopus,  Kinixys  and  Psammobates,  but  placed  Leopard 
Tortoises  with  other  large-bodied  tortoises  in  the  genus  Geo- 
chelone.  The  latter  species  was  subsequently  transferred  to 
the  monotypic  genus  Stigmochelys  (see  genus  account  and 
taxonomic  notes  under  S.  pardalis). 

Tortoises  have  a bony  shell  (dorsal  carapace  and  ventral 
plastron,  joined  by  lateral  bridges)  consisting  of  dermal 
bony  plates  covered  by  horny  scutes.  Taxonomists  use  the 
arrangement  of  scutes  and  bony  elements  to  distinguish 
different  taxa.  For  example,  Kinixys  (hinged  tortoises)  is 
the  only  genus  with  submarginal  scutes  and  a carapa- 
cial  hinge  that  allows  closure  of  the  posterior  shell  open- 
ing (Loveridge  & Williams  1957).  Most  tortoises  have  a 
domed  carapace  and  the  dorsal  scutes  of  Psammobates 
species  are  often  pyramidal  in  shape.  The  dwarf  tortoises 
( Homopus ) have  a flat  shell  which  facilitates  access  to 
narrow  crevices  in  rock-dwelling  taxa.  Tortoises  have  stout 
limbs  to  support  their  heavy  bodies,  and  each  foot  has 
four  or  five  claws.  The  enlarged  scales  of  the  front  limbs 
provide  protection  when  tortoises  withdraw  into  their 
shells.  The  pattern  of  front  limb  scales  and  head  shields, 
as  well  as  the  presence  or  absence  of  buttock  tubercles, 
have  been  used  in  tortoise  taxonomy. 

The  endemic  tortoise  genera  of  southern  Africa  inhabit  near- 
ly all  terrestrial  biomes  in  the  Atlas  region.  Diversity  is  par- 


ticularly high  in  fynbos  (four  genera),  where  several  species 
may  be  sympatric  or  even  syntopic.  Within  the  Savanna  Bi- 
ome,  in  the  north  and  east  of  the  Atlas  region,  four  species 
of  hinged  tortoises  occur.  Tortoises  are  ectothermic  herbiv- 
ores and  food  specialisations  and  physiological  tolerances 
are  major  determinants  of  their  distribution.  Many  species 
live  in  regions  of  low  rainfall,  and  recent  research  has  high- 
lighted the  adverse  effects  of  protracted  drought  on  the  body 
condition,  growth  and  reproduction  of  the  small  endemic 
tortoise  Homopus  signatus  (Loehr  et  al.  2007a, b;  Loehr 
2008).  Most  southern  African  tortoises  have  low  fecundity 
and  females  of  several  species  lay  only  one  egg  per  clutch 
(Hofmeyr  2004;  Loehr  et  al.  2004;  Hofmeyr  et  al.  2005; 
Leuteritz  & Hofmeyr  2007).  Egg  production  often  coincides 
with  the  rainy  season,  so  that  species  in  winter  rainfall  re- 
gions nest  from  winter  to  spring  (e.g.  Homopus  signatus 
[Loehr  et  al.  2004;  Loehr  2008],  P.  geometricus  [Hofmeyr 
et  al.  2006])  and  species  in  summer  rainfall  regions  nest 
in  summer  (e.g.  Psammobates  ocullfer  [M.D.  Hofmeyr  & T. 
Keswick,  unpublished  data]).  However,  some  species  pro- 
duce eggs  over  many  months  (e.g.  Psammobates  tentorius 
tentorlus  [Leuteritz  & Hofmeyr  2007])  or  throughout  most 
of  the  year  (e.g.  Chersina  angulata  [Hofmeyr  2004]). 

Southern  African  tortoises  appear  to  favour  herbaceous 
plants  with  low  fibre  content  when  these  are  available  (S. 
pardalis  [Milton  1992],  P.  oculifer  [Rail  & Fairall  1993], 
P.  geometricus  [Balsamo  et  al.  2004;  Henen  etal.  2005], 
H.  signatus  [Loehr  2006]),  but  become  less  selective  in 
the  dry  season  (e.g.  Leopard  Tortoises  switch  from  herbs 
and  grasses  to  succulents).  Although  predominantly  her- 
bivorous, an  important  part  of  the  natural  diet  of  Kinixys 
consists  of  invertebrates  such  as  millipedes,  beetles,  alate 
termites  and  snails  (Boycott  & Bourquin  2000). The  diet 
of  C.  angulata  includes  flowering  plants,  mosses,  mush- 
rooms and  animal  products  (Hofmeyr  2009;  Joshua  et  al. 
2010),  similar  to  the  diet  of  K.  spekii  (Hailey  etal.  1998). 
On  Dassen  Island  off  the  coast  of  the  southwestern  Cape, 
rabbit  faeces  comprised  more  than  27%  of  Angulate  Tor- 
toises’ dry  season  diet  (Joshua  et  al.  2010). 

This  assessment  classifies  Psammobates  geometricus  as 
Critically  Endangered,  Homopus  signatus  as  Vulnerable 
and  H.  boulengeri  as  Near  Threatened,  with  habitat  deg- 
radation being  the  major  threat.  Indications  are  that  H. 
boulengeri  may  become  Vulnerable  in  the  near  future,  and 
that  deterioration  in  habitats  of  Kinixys  lobatsiana,  K.  na- 
talensis  and  Psammobates  tentorius  trimeni  may  require 
that  these  taxa  be  considered  threatened.  Most  southern 
African  tortoises  are  small,  and  their  concomitant  low  dis- 
persal potential  may  affect  their  ability  to  survive  in  the 
future,  particularly  in  fragmented  habitats. 
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Genus  Chersina  Gray,  1831— angulate  tortoises 


This  monotypic  genus  is  restricted  to  South  Africa  and  south- 
western Namibia.  Chersina  angulata  is  medium-sized  (maxi- 
mum carapace  length  300  mm)  and  distinguishable  by  its 
large,  undivided  gular  scute.  Its  carapace  is  domed  and  the 


dorsal  scutes  are  straw-coloured  with  dark  centres  and  edg- 
es. Adult  males  are  larger  than  adult  females,  which  pro- 
duce one  egg  at  a time  throughout  most  of  the  year  (Hofmeyr 
2004).  This  genus  is  not  presently  of  conservation  concern. 


Chersina  angulata  (Schweigger,  1812) 

ANGULATE  TORTOISE 

Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Although  this  tortoise’s  scientific  name  has 
been  used  in  error  (Bour  2008),  Bour  & Ohler  (2008)  ar- 
gued for  the  retention  of  Chersina,  distinct  from  Chersine, 
to  maintain  nomenclatural  stability.  Chersina  angulata 
has  no  subspecies,  but  mitochondrial  DNA  markers  indi- 
cate the  presence  of  two  genetically  distinct  clades  associ- 
ated with  the  western  and  southern  regions  of  South  Af- 
rica (Daniels  et  al.  2007).  The  taxonomic  status  of  these 
clades  has  not  been  determined.  In  the  past,  fossil  materi- 
al from  the  Miocene  (Arrisdrift)  and  early  Pliocene  (Lange- 
baanweg)  was  assigned  to  Chersina  (Meylan  & Auffenberg 
1986),  but  Lapparent  de  Broin  (2003)  showed  that  the 
Miocene  material  is  referable  to  Mesochersus. 

Distribution:  Endemic  to  southern  Africa.  Found  mainly 
within  South  Africa  (about  90%  of  the  range)  but  distri- 
bution extends  marginally  into  southwestern  Namibia.  In 
South  Africa  it  occurs  from  Komga  in  the  Eastern  Cape, 
westwards  through  most  of  the  Western  Cape,  into  the 
western  region  of  the  Northern  Cape.  Its  range  extends 
across  the  Orange  River  into  Namibia,  where  the  species 
is  found  in  the  Sperrgebiet  and  surroundings,  as  far  north 
as  Luderitz  and  Aus;  introduced  populations  have  become 
established  further  north  at  Swakopmund  and  Walvis  Bay 
(Griffin  2003).  Also  occurs  on  several  offshore  islands, 
reaching  high  densities  on  Dassen  Island  off  the  south- 
western coast  of  South  Africa. 

Habitat:  Occurs  from  the  coastal  plains  all  along  the  es- 
carpment to  altitudes  of  1 200  m on  the  plateau.  Habitat 
in  fynbos  consists  of  open  to  dense  fire-prone  shrubland 
covered  with  ericoid  and  asteraceous  shrubs,  restios  and 
grasses.  In  the  east,  the  range  extends  into  Albany  Thick- 
et, which  comprises  dense  semi-succulent  and  thorny 
vegetation,  including  large  and  small  shrubs,  geophytes, 
annuals  and  grasses  (Hoare  et  al.  2006).  Excluded  from 
dense  thicket,  but  high  population  densities  can  occur  in 
partially  cleared  areas  (Branch  1989).  A large  portion  of 
the  habitat  falls  in  the  Succulent  Karoo  which  is  domi- 
nated by  dwarf  succulent  shrubs,  with  annuals,  grasses 
and  geophytes.  Also  found  in  the  dwarf,  open  shrubland  of 
the  Nama-Karoo.  These  tortoises  prefer  a sandy  substra- 
tum in  which  they  partially  bury  themselves  when  taking 
refuge  under  vegetation.  Nevertheless,  they  also  occur  in 


Chersina  angulata 


Chersina  angulata — Koingnaas,  Namaqualand,  NC  J.  Marais 


rocky  areas  where  they  take  refuge  under  large  boulders 
or  among  rocks. 

Biome:  Fynbos;  Succulent  Karoo;  Albany  Thicket;  Nama- 
Karoo. 

Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  Strongly  discourage  transloca- 
tions between  genetically  distinct  populations  in  the  west- 
ern and  southern  parts  of  the  range. 
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Genus  Homopus  Dumeril  & Bibron,  1835— dwarf  tortoises 

(padlopers) 


Homopus  areolatus  shares  with  H.  femoralis  the  unusual 
feature  of  four  claws  on  the  front  feet.  The  other  three  spe- 
cies, H.  si  gnat  us,  H.  boulengeri  and  H.  solus,  have  five 
claws  on  their  front  feet.  Hewitt  (1931)  created  a new  ge- 
nus, Pseudomopus,  for  the  latter  group  but  later  realised 
that  the  name  Chersobius  Fitzinger,  1835  was  available 
(Hewitt  1937b).  Although  Loveridge  & Williams  (1957)  ac- 
knowledged the  differences  between  the  two  groups,  they 
retained  all  species  within  Homopus.  Mitochondrial  DNA 
markers  indicate  substantial  differences  among  the  spe- 
cies, and  the  genus  Chersobius  might  be  re-instated  (M.D. 


Hofmeyr  & S.R.  Daniels,  unpubl.  data).  Homopus  solus  is 
endemic  to  a small  area  in  southwestern  Namibia,  where- 
as the  other  four  species  are  restricted  to  the  Atlas  region. 
Homopus  are  small,  dorso-ventrally  flattened  tortoises,  and 
all  but  H.  areolatus  live  among  rocks.  Females  of  the  ‘Cher- 
sobius’ group  produce  single  egg  clutches  whereas  the  oth- 
ers lay  1-3  eggs  at  a time  (Hofmeyr  et  al.  2005).  Homopus 
signatus  (Vulnerable)  and  H.  boulengeri  (Near  Threatened) 
are  of  conservation  concern.  The  main  threats  to  these  two 
species  are  habitat  destruction  (e.g.  cultivated  fields,  over- 
grazing  by  livestock)  and  the  pet  trade. 


Homopus  areolatus  (Thunberg,  1787) 

PARROT-BEAKED  DWARF  TORTOISE; 

COMMON  PADLOPER 

Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 

Global:  Least  Concern 
Endemic 

Taxonomy:  Preliminary  results  of  a molecular  study  indi- 
cate significant  genetic  differentiation  within  the  species 
(M.D.  Hofmeyr  & S.R.  Daniels  unpubl.  data). 

Distribution:  Endemic  to  South  Africa,  occurring  along  the 
south  coast  from  Eendekuil  and  Fish  Hoek  in  the  Western 
Cape  to  Cradock  and  King  William’s  Town  in  the  Eastern 
Cape.  Relict  populations  are  known  from  the  southwestern 
interior  of  the  Roggeveld-Bokkeveld  region  in  the  Northern 
Cape. 

Habitat:  Mainly  associated  with  fynbos  and  renosterveld 
vegetation,  but  occurs  in  Albany  Thicket  in  the  east.  Rel- 
ict populations  in  the  southwestern  interior  are  associat- 
ed with  fynbos  or  renosterveld  inclusions  in  the  Succulent 
Karoo.  It  occurs  from  sea  level  to  elevations  of  1 300  m 
in  the  interior.  Prefers  low  but  dense  vegetation  cover  that 
provides  protection  against  temperature  extremes  and  pre- 
dation. 

Biome:  Fynbos;  Albany  Thicket. 

Assessment  rationale:  Widespread  and  common  in  some 
areas. 

Conservation  measures:  A re-assessment  of  this  taxon  may 
be  required  once  its  genetic  structure  has  been  revealed. 


Homopus  areolatus — 6 km  SE  of  Herbertsdale,  WC  M.  Burger 
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Homopus  boulengeri  Duerden,  1906 

KAROO  DWARF  TORTOISE;  KAROO  PADLOPER; 
BOULENGER’S  PADLOPER;  RED  PADLOPER 

Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 

Global:  Near  Threatened 
Endemic 

Taxonomy:  There  appears  to  be  little  regional  variation  in 
morphology  and  colour  pattern.  Mertens  (1955)  referred 
specimens  from  Aus  in  southern  Namibia  to  H.  bouleng- 
eri. This  record  was  questioned  by  Greig  & Burdett  (1976) 
and  the  dispute  was  finally  resolved  when  Branch  (2007) 
included  this  material  in  his  description  of  the  Namibian 
species  H.  solus. 

Distribution:  Endemic  to  South  Africa,  occurring  from 
Pearston  in  the  Eastern  Cape  to  Touwsrivier  in  the  Western 
Cape.  The  range  in  the  Northern  Cape  extends  to  Calvinia 
in  the  northwest  and  beyond  Carnarvon  in  the  northeast. 

EOO:  168  313  km2  (confidence:  medium);  AOO: 
4 708  km2  (confidence:  medium) 

Habitat:  Associated  with  dolerite  ridges  and  rocky  out- 
crops of  the  southern  Succulent  Karoo  and  Nama-Karoo 
biomes,  and  Albany  Thicket  in  the  southeast,  at  altitudes 
of  approximately  800  m to  1 500  m.  Occurs  in  dwarf 
shrubland  that  often  contains  succulent  and  grassy  ele- 
ments. Usually  takes  shelter  under  rocks  in  vegetated 
areas  or  in  rock  crevices  (Boycott  & Bourquin  2000). 

Biome:  Nama-Karoo;  Succulent  Karoo;  Albany  Thicket. 

Assessment  rationale:  Extensive  surveys  by  Greig  & Bur- 
dett (1976)  extended  the  range  substantially  and  sug- 
gested that  the  species  is  not  rare — as  was  previously 
believed — but  that  specimens  were  seldom  encountered 
because  they  were  so  well-camouflaged.  Recent  efforts 
to  study  the  species  were  not  successful  because  no  vi- 
able populations  were  found,  even  though  surveys  were 
conducted  at  sites  where  the  species  occurred  previously 
(V.J.T.  Loehr  pers.  comm.;  M.D.  Hofmeyr  pers.  obs.).  It  is 
not  clear  whether  these  populations  have  been  extirpated 
or  if  the  species  was  and  is  simply  scarce.  The  species  may 
be  considered  to  be  of  Least  Concern,  based  on  its  rela- 
tively wide  distribution,  but  specimens  are  seldom  found 
in  the  wild  and  there  are  indications  that  the  species  may 
be  in  decline.  Considerable  search  effort  at  locations  where 
H.  boulengeri  was  recorded  previously  (Greig  & Burdett 
1976)  produced  only  three  live  tortoises  at  one  site  and 
a few  shells  at  two  other  sites.  The  search  effort  of  nearly 
600  person-hours  covered  about  20  localities  in  the  dis- 
tricts of  Williston,  Carnarvon,  Loxton,  Victoria  West  and 
Beaufort  West.  During  each  field  trip,  farmers  and  labour- 
ers indicated  that  they  seldom,  or  no  longer,  encountered 
these  tortoises  or  that  they  had  never  seen  them  on  their 
farms  or  even  in  their  region.  This  indicates  that  popula- 
tions from  these  areas  are  declining  or  may  have  been  ex- 
tirpated. The  data  is  not  good  enough  to  list  the  species  as 
Vulnerable  (based  on  a past  decline  of  30%  or  more,  i.e. 
A2),  but  a listing  of  Near  Threatened  seems  appropriate. 

Threats:  Overgrazing  by  livestock  can  degrade  habitat,  but 
the  extent  of  this  threat  is  not  known. 

Conservation  measures:  Alert  conservation  officers  in  the 
Northern,  Western  and  Eastern  Cape  provinces  to  con- 
cerns about  the  species'  status.  Thereafter,  involve  local 
communities  in  determining  the  status  of  populations  and 


Homopus  boulengeri — vicinity  of  Loxton,  NC  A.L.  de  Villiers 


Homopus  boulengeri — Komsberg,  Sutherland  distr.,  NC  W.R.  Branch 


the  extent  of  population  declines  over  the  range  of  the  spe- 
cies. These  efforts  may  help  to  identify  suitable  popula- 
tions for  scientific  study,  which  should  focus  on  population 
dynamics,  resource  requirements  and  reproduction.  An  at- 
tempt should  be  made  to  determine:  i)  whether  the  range 
has  decreased  over  the  past  few  decades,  ii)  whether  the 
conservation  status  of  populations  has  been  compromised 
by  threatening  processes  in  the  landscape,  iii)  whether 
there  are  sufficient  reproducing  populations  within  the 
current  range,  and  iv)  whether  these  tortoises  spend  long 
periods  hidden  deep  in  rocky  crevices,  which  may  explain 
their  apparent  scarcity. 
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Homopus  femoralis  Boulenger,  1888 

GREATER  DWARF  TORTOISE; 

GREATER  PADLOPER 

Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Atlas  region.  Occurs  in  the 
southern  Free  State  and  the  northwestern  part  of  the  East- 
ern Cape.  From  the  Koueveldberge  in  the  east,  the  dis- 
tribution extends  along  the  Onder-Sneeuberg  Mountains 
and  Nuweveldberg  Mountains  of  the  escarpment  to  Suth- 
erland in  the  west.  The  northern  range  extends  westwards 
to  Postmasburg  in  the  Northern  Cape.  The  species  also 
has  a marginal  presence  in  the  North-West  Province. 

Habitat:  Found  at  altitudes  of  900-1  900  m.  The  habi- 
tats fall  mainly  in  regions  with  sweet  veld  such  as  the 
Dry  Highveld  Grassland,  the  eastern  Nama-Karoo  and  the 
southern  Savanna.  The  species  has  a marginal  presence 
in  grasslands  with  sour  veld.  These  tortoises  prefer  rocky 
areas  with  relatively  dense  vegetation,  where  they  take 
shelter  among  rocks  or  under  plants. 

Biome:  Grassland;  Nama-Karoo;  Savanna. 

Assessment  rationale:  Widespread  and  relatively  common 
in  some  areas. 

Conservation  measures:  None  recommended. 


Homopus  femoralis — S of  Jamestown,  EC  A.L.  de  Villiers 


Homopus  signatus  (Gmelin,  1789) 

SPECKLED  DWARF  TORTOISE; 

SPECKLED  PADLOPER 

Ernst  H.W.  Baard  & Margaretha  D.  Hofmeyr 

Global:  Vulnerable  A2acde 
Endemic 

Taxonomy:  Two  subspecies  have  been  recognised,  name- 
ly H.  signatus  signatus  and  H.  s.  cafer,  with  a zone  of 
intergradation  in  the  eastern  part  of  the  range  in  the  west- 
ern Great  Karoo  (Boycott  1986,  1989;  Bour  1988;  Iver- 
son 1992;  Branch  1998;  Boycott  & Bourquin  2000; 
Loehr  2008).  However,  a range-wide  study  by  Daniels  et 
al.  (2010)  evaluated  the  genetic  distinctiveness  of  the  two 
putative  subspecies  as  well  as  intergrades  and  found  lim- 
ited differentiation  within  the  species.  It  was  concluded 
that  H.  s.  cafer  is  not  a valid  taxon,  rendering  H.  signa- 
tus monotypic.  However,  the  status  of  a population  from 
the  Pofadder  area  (291 9AB)  requires  further  investigation 
(Daniels  et  al.  2010).  Colour  patterns  previously  used  to 
distinguish  the  two  subspecies  appear  to  be  related  to 
crypsis  on  different  substrates. 

Distribution:  Endemic  to  South  Africa,  occurring  mainly 
along  the  West  Coast  region  of  the  Western  Cape  and 
Northern  Cape,  from  Piketberg  and  around  Citrusdal  in 
the  south,  northwards  across  the  Olifants  River  into  the 
Namaqualand  Hardeveld  to  the  Springbok-Steinkopf  area. 
Eastwards,  the  distribution  reaches  as  far  inland  as  the 


Klipwerf-Loeriesfontein-Calvinia  area  of  the  Roggeveld- 
Bokkeveld  region  in  the  Northern  Cape.  The  most  north- 
erly records  are  from  the  Richtersveld  (Bauer  & Branch 
2003  [2001])  and  from  just  north  of  Pofadder  (Branch  et 
al.  2007).  Griffin  (2003)  did  not  substantiate  any  H.  sig- 
natus records  from  Namibia,  including  a record  from  the 
Fish  River  Canyon  Park  (Boycott  & Bourquin  2000).  Ear- 
lier records  of  this  species  from  Namibia  (Mertens  1955, 
1971)  are  referable  to  H.  solus  (Branch  2007). 
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Homopus  signatus — Onseepkans,  NC 


W.R.  Branch  Homopus  signatus — Springbok  area,  Namaqualand,  NC  A.L.  de  Villiers 


E00:  97  213  km2  (confidence:  medium);  A00:  2 730  km2 
(confidence:  medium) 

Habitat:  Occurs  predominantly  in  the  winter  rainfall  re- 
gion of  the  northwestern  Succulent  Karoo  and  Fynbos  bi- 
omes  along  the  West  Coast  and  adjacent  inland  of  South 
Africa.  Found  from  a few  metres  above  sea  level  on  the 
West  Coast  to  elevations  of  around  1 000  m in  the  interior 
at  Loeriesfontein-Calvinia  and  the  Cederberg  Range  (Boy- 
cott 1989).  Shows  a particular  preference  for  rocky  ter- 
rain, which  includes  typical  Namaqualand  and  Hardeveld 
granite  koppies  in  the  north,  and  typical  Sandveld  and  Ce- 
derberg sandstone  koppies  and  rocky  ridges  in  the  south. 
Occurs  in  low  to  medium-high  Namaqualand  succulent 
blomveld  and  heuweltjieveld,  and  fynbos  and  strandveld 
shrub  vegetation,  both  in  the  Succulent  Karoo  and  Fynbos 
biomes.  Prefers  to  shelter  in  rock  crevices  or  under  medium 
to  large  boulders  and  rock  slabs,  a behaviour  that  provides 
protection  against  temperature  extremes  and  predation. 

Bioregion:  Karoo  Renosterveld;  Namaqualand  Hardeveld; 
Trans-Escarpment  Succulent  Karoo. 

Assessment  rationale:  Inferred  population  reduction  of 
over  30%  in  the  past  three  generations  (75  years)  due  to 
anthropogenic  land  transformation,  where  the  causes  of 
destruction  may  not  have  ceased,  based  on  direct  obser- 
vation [A2a],  a decline  in  AOO,  EOO  and  habitat  quality 
[A2c],  actual  levels  of  exploitation  [A2d]  and  the  effects 
of  introduced  taxa  [A2e].  These  declines  are  considered 
likely  to  continue  into  the  future. 

Threats:  Listed  as  Restricted  by  Boycott  (1988)  and  as 
Lower  Risk/near  threatened  in  the  1996  IUCN  global  list- 
ing (IUCN  1996).  Currently  considered  Vulnerable,  mainly 
due  to  human-induced  habitat  degradation  and  destruc- 
tion and  the  international  reptile  pet  trade.  Observations 
and  focused  research  throughout  the  known  range  indi- 
cate that  this  species  is  intolerant  of  habitat  modification. 
There  appears  to  be  a strong  correlation  between  popula- 
tion status  and  habitat  quality.  Severe  habitat  fragmenta- 


Homopus  signatus — Citrusdal/Clanwilliam  area,  WC  A.L.  de  Villiers 


tion  has  resulted  from  extensive  agricultural  development 
throughout  the  range  and  especially  in  the  Sandveld  re- 
gion. This  includes  the  irreversible  alteration  of  the  inter- 
koppie  (small  hill)  habitat — a zone  that  probably  plays  an 
important  role  in  inter-population  gene  flow.  Overgrazing 
by  domestic  stock,  especially  goats,  further  degrades  and 
threatens  remaining  natural  koppie  habitats.  There  is  ille- 
gal collection  for  export  to  the  international  pet  trade,  al- 
though this  is  infrequent.  Midgley  et  al.  (2005)  recorded 
the  imminent  threat  and  potential  impact  of  global  climate 
change  on  the  western  parts  of  South  Africa.  Loehr  (2008) 
clearly  demonstrated  that  the  expected  changes  in  rainfall 
pattern  and  temperature  across  the  range  is  likely  to  se- 
verely impact  growth  rates  and  fecundity  of  individuals, 
and  consequently  the  survival  of  the  species. 

Conservation  measures:  Continue  research  into  the  life 
history  of  the  species.  Develop  a BMP-S.  Cultivate  conser- 
vation stewardship  arrangements  that  include  more  natu- 
ral habitat  (throughout  the  range)  in  formal  conservation 
arrangements.  Be  vigilant  for  illegal  collection  of  speci- 
mens for  the  pet  trade. 
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Genus  Kinixys  Bell,  1827 — hinged-back  tortoises 


The  genus  Kinixys  consists  of  eight  species  that  are  widely 
distributed  in  west,  central  and  southern  Africa.  It  also 
occurs  in  Madagascar  where  it  was  probably  introduced 
(Branch  2008).  This  diverse  genus  was  traditionally  con- 
sidered to  contain  two  ecological  species  groups,  one  oc- 
curring in  rainforest  habitats  ( K . homeana  and  K.  erosa)  in 
western  and  central  Africa,  and  the  other  in  savanna  habi- 
tats (Loveridge  & Williams  1957).  However,  recent  phy- 
logenetic studies  have  revealed  that  the  rainforest  species 
may  be  derived  from  a savanna-living  ancestor  (Kindler  et 
al.  2012).  Four  savanna  species,  K.  zombensis  (as  K.  bel- 
liana), K.  spekii,  K.  lobatsiana  and  K.  natalensis  extend 
into  southern  Africa,  including  the  Atlas  region  (Broad- 
ley  1993;  Boycott  & Bourquin  2000;  Branch  2008).  Al- 
though some  of  these  forms  have  been  known  since  the 
1860s,  all  the  southern  African  species  were  for  some 
time  treated  as  a single  species,  K.  belliana  (Loveridge  & 
Williams  1957).  However,  with  reference  to  K.  belliana  in 
southern  Africa,  Pritchard  (1979)  suggested  that  a more 
detailed  investigation  might  confirm  the  validity  of  some 
of  the  forms  described  earlier,  e.g.  K.  spekii  Gray,  1863; 
K.  darlingi  Boulenger,1902;  K.  lobatsiana  Power,  1927; 
K.  zombensis  Hewitt,  1931;  K.  australis  Hewitt,  1931; 
and  K.  natalensis  Hewitt,  1935.  The  latter  was  revived 
as  a full  species  and  K.  belliana  spekii  as  a subspecies 
by  Broadley  (1981b),  who  later  treated  K.  spekii  as  a full 
species  and  also  revived  K.  lobatsiana  (Broadley  1993). 
A recent  study  of  phylogeography,  phylogeny  and  taxono- 
my of  hinged-back  tortoises  (Kindler  et  al.  2012)  found 
that  the  previously  recognised  savanna  species  K.  belliana 
comprises  a conglomerate  of  three  deeply  divergent  clades 
that  are  now  treated  as  distinct  species.  Kinixys  belliana 
(Gray,  1830)  ranges  from  Angola  to  Burundi,  and  does 
not  extend  into  the  Atlas  region.  It  may  also  occur  in  Cam- 
eroon (the  type  locality  of  the  species  is  “West  Africa” — 
see  Iverson  1992)  and  extend  as  far  northeast  as  Ethiopia 
(Broadley  2012).  Kinixys  nogueyi,  previously  recognised 


as  a West  African  subspecies  of  K.  belliana , characterised 
by  having  only  four-clawed  feet,  is  treated  as  a full  spe- 
cies, but  includes  five-clawed  tortoises  from  the  northern- 
most part  of  the  formerly  recognised  range  of  K.  belliana. 
These  two  species  are  allied  to  K.  spekii,  whereas  south- 
east African  and  Malagasy  hinged-back  tortoises  formerly 
lumped  together  with  K.  belliana  represent  the  distinct 
species  K.  zombensis,  which  is  sister  to  K.  lobatsiana. 
The  latter  two  species  together  constitute  the  sister  group 
of  the  rainforest  species  K.  homeana  and  K.  erosa  (Kindler 
et  al.  2012). 

The  genus  name,  derived  from  Greek,  means  ‘movable 
back’  and  refers  to  the  posterior,  hinging  part  of  the  cara- 
pace, a unique  feature  that  distinguishes  these  tortoises 
from  other  testudinids.  The  hinge  is  located  between  some 
of  the  individual  bones  of  the  shell  and  is  visible  exter- 
nally between  marginal  shields  seven  and  eight  and  costal 
shields  three  and  four.  The  hinge  develops  with  maturity, 
so  a more  reliable  identification  guide  to  the  genus  is  the 
fact  that  the  lower  margin  of  the  third  costal  shield  is  nar- 
rower than  the  lower  margins  of  the  second  and  fourth 
costal  shields.  Hinged  tortoises  are  omnivorous,  feeding 
on  vegetation  as  well  as  many  types  of  invertebrates  such 
as  millipedes  and  snails.  In  southern  Africa  females  lay 
their  eggs  during  summer,  but  sometimes  as  late  as  April. 
Females  of  some  species  produce  more  than  one  clutch 
in  a season.  Clutch  size  varies  (2-10  eggs)  and  depend- 
ing on  the  species,  eggs  hatch  after  3-12  months  (Boy- 
cott & Bourquin  2000).  Kinixys  natalensis  was  classified 
as  Near  Threatened  in  Swaziland  and  also  by  the  IUCN 
(IUCN  1996)  due  to  habitat  loss  and  a decline  in  the  qual- 
ity of  its  habitat.  It  has  been  suggested  that  the  species’ 
status  in  Swaziland,  Mozambique  and  South  Africa  should 
be  monitored  (Boycott  & Broadley  in  prep.).  In  this  as- 
sessment all  four  species  of  Kinixys  in  the  Atlas  region  are 
considered  Least  Concern. 


Kinixys  lobatsiana  Power,  1927 

LOBATSE  HINGED-BACK  TORTOISE 

Richard  C.  Boycott 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  All  southern  African  Kinixys  were  referred  to  K. 
belliana  belliana  by  Loveridge  & Williams  (1957).  Kinixys 
lobatsiana  was  re-instated  as  a full  species  by  Broadley 
(1993). 

Distribution:  Occurs  from  Lobatse  in  southeastern  Botswana, 
eastwards  into  South  Africa  (D.G.  Broadley  & R.C.  Boycott  in 
prep.).  Near-endemic  to  the  Atlas  region,  extending  from  the 
northeastern  parts  of  the  North-West  Province,  eastwards 
through  northern  Gauteng  and  adjacent  parts  of  Mpumalan- 
ga and  northwards  into  Limpopo  south  of  the  Soutpansberg. 
An  easternmost  record  for  the  species  from  Manyeleti  Game 
Reserve  (2431CB)  in  the  subtropical  lowveld  is  believed  to 
represent  a translocation  from  the  bushveld  (Broadley  1993) 
and  is  not  shown  on  the  map.  Similarly,  a single  record  from 
Waterpoort  (2229DC)  on  the  northern  side  of  the  Soutpans- 
berg is  excluded.  This  specimen  was  considered  by  Broad- 


ley (1993)  to  have  been  washed  through  the  gorge  during  a 
flood,  but  it  could  have  been  transported  by  human  agency. 

Habitat:  Occurs  in  savanna,  bushveld  and  thornveld  habi- 
tats, and  is  absent  from  highveld  grassland  and  subtropi- 
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cal  lowveld.  Vegetation  ranges  from  dense,  short  bushveld 
to  open  tree  savanna.  Prefers  rocky  hillsides  and  rocky 
ridges  (Boycott  & Bourquin  2000).  The  type  locality,  near 
Lobatse  in  Botswana,  was  described  as  “kloofs  among 
the  hills”  by  Power  (1931).  Similar  habitat  is  represented 
along  the  Maga  lies  berg  in  South  Africa.  Based  on  the  dis- 
tribution data  it  does  not  appear  as  if  there  is  any  frag- 
mentation of  the  population.  Within  the  Central  Bushveld 
Bioregion  there  is  minimal  variation  in  the  general  struc- 
ture of  the  vegetation,  with  some  areas  comprising  dense, 
short  bushveld  and  others  composed  of  open  tree  savan- 
na. No  preference  for  either  is  indicated  and  the  species 
probably  occurs  in  both  areas  where  there  is  rocky  terrain. 

Bioregion:  Central  Bushveld. 

Assessment  rationale:  Common  and  widespread,  occur- 
ring in  a number  of  nature  reserves. 

Conservation  measures:  None  recommended. 


Kinixys  lobatsiana — Roodepoort,  GP  W.R.  Branch 


Kinixys  natalensis  Hewitt,  1935 

KWAZULU-NATAL  HINGED-BACK  TORTOISE 

Richard  C.  Boycott 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  All  southern  African  Kinixys  were  referred  to 
Kinixys  belliana  belliana  by  Loveridge  & Williams  (1957). 
Kinixys  natalensis  was  re-instated  as  a full  species  by 
Broadley  (1981b). 

Distribution:  Endemic  to  southern  Africa,  occurring  in 
South  Africa,  Swaziland  and  southwestern  Mozambique 
(Boycott  & Bourquin  2000).  The  range  extends  from 
Weenen  Nature  Reserve  in  the  KwaZulu-Natal  Midlands, 
northeastwards  and  northwards  through  the  mountain- 
ous inland  regions  and  along  the  Lebombo  Range  through 
Swaziland,  southern  Mozambique  and  the  eastern  parts  of 
South  Africa,  to  Manyeleti  Game  Reserve  and  Hoedspruit. 
In  this  assessment,  six  sub-populations  are  recognised: 
Bushman’s  River  basin  (Weenen  Nature  Reserve);  Tugela 
River  basin  (type  locality  and  surrounding  populations); 
south  Pongolo  River  basin  (Itala  and  Magdalena  Game  Re- 
serve); north  Pongolo  River  basin  (Bergplaats);  Lebombo 
(mountain  range  and  adjacent  lowveld);  and  central  and 
northern  lowveld  (Manyeleti,  Sabi-Sand,  western  Kruger 
National  Park  and  Hoedspruit).  A few  new  localities  have 
been  recorded  in  protected  areas  since  1988  (Broadley 
1993;  Boycott  & Bourquin  2000;  Boycott  2001). 


Habitat:  Occurs  in  rocky  grasslands,  rocky  wooded  grass- 
lands, dry  thickets  and  valley  bushveld;  avoids  forests  and 
deep  sand  areas  (Bourquin  2004). 

Bioregion:  Lowveld;  Sub-Escarpment  Savanna;  Indian 
Ocean  Coastal  Belt. 

Assessment  rationale:  More  widespread  and  common 
than  previously  believed  and  not  globally  threatened. 

Conservation  measures:  Proclaim  additional  protected 
areas  within  the  species’  range. 


Kinixys  natalensis — Manyiseni  region,  Lebombo  Mtns,  KZN  M.  Burger  Kinixys  natalensis — near  Empangeni,  KZN 


A.L.  de  Villiers 
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Kinixys  spekii  Gray,  1863 

SPEKE’S  HINGED-BACK  TORTOISE 

Richard  C.  Boycott 

Regional:  Least  Concern 

Taxonomy:  All  southern  African  Kinixys  were  referred  to  K. 
belliana  belliana  by  Loveridge  & Williams  (1957).  Broad- 
ley  (1981b)  considered  K.  spekii  to  be  a subspecies  of 
K.  belliana  but  later  recognised  it  as  a distinct  species 
(Broadley  1993). 

Distribution:  Widespread  and  common  in  tropical  central, 
eastern  and  southern  Africa  (Boycott  & Bourquin  2000).  In 
the  Atlas  region  the  range  extends  from  the  northern  parts 
of  Limpopo  Province  southwards  to  the  northeastern  parts 
of  North-West  Province  and  northern  Gauteng,  and  east- 
wards into  the  subtropical  lowveld  regions  of  Mpumalanga, 
Swaziland  and  extreme  northern  KwaZulu-Natal.  It  occurs 
sympatrically  with  K.  natalensis  on  the  Lebombo  Mountains 
and  its  foothills  in  Swaziland  (Boycott  2001).  There  appear 
to  be  two  subpopulations.  One  is  a fairly  remote  population 
in  the  upper  Limpopo  basin  in  western  Limpopo.  The  other 
is  a contiguous  population  extending  from  the  bushveld  re- 
gions of  northern  Limpopo  into  the  subtropical  lowveld  of 
Mpumalanga,  east  of  the  Mpumalanga  escarpment,  and 
southwards  through  Swaziland  into  the  extreme  northern 
part  of  KwaZulu-Natal.  The  only  major  geographical  barrier 
between  the  two  is  in  the  central  and  southern  part  of  the 
mountain  range,  where  the  Mpumalanga  escarpment  sepa- 
rates the  lowveld  populations  of  K.  spekii  from  the  inland 
populations  of  K.  lobatsiana.  It  is  possible  that  the  Great 
Usutu  River,  at  the  southern  limit  of  the  range,  has  served 
as  a geographical  barrier  to  the  species  because  only  a few 
specimens  have  been  found  on  the  southern  side  (Bourquin 
2004;  R.C.  Boycott  pers.  obs.).  Some  of  these  are  believed 
to  have  been  translocated  (Bourquin  2004). 


Kinixys  spekii — E of  Plumtree,  Zimbabwe  W.R.  Branch 


Habitat:  Occurs  in  subtropical  savanna,  mixed  bushveld 
and  thornveld  habitats  (Boycott  & Bourquin  2000),  and 
avoids  pure  highveld  grassland.  There  is  some  evidence 
of  seasonal  movement  into  thicker  woodland  in  the  winter 
months  (Lambiris  et  at.  1989). 

Bioregion:  Central  Bushveld;  Mopane;  Lowveld. 

Assessment  rationale:  Widespread,  occurring  in  a number 
of  protected  areas.  No  serious  threats  are  known  although 
there  is  some  harvesting  for  food  and  the  muti  (traditional 
medicine)  trade.  Fire  could  be  a threat  in  Swaziland  where 
bush  clearing  on  the  Lebombo  Mountains  has  transformed 
the  habitat  to  grassland. 

Conservation  measures:  None  recommended. 


Kinixys  spekii — near  Lydenburg,  MPM  G.J.  Alexander 


Kinixys  spekii,  adult  female — Dinedo  Farm  near  Mafutseni,  Swaziland 

R.C.  Boycott 


Kinixys  spekii — Usuthu  Gorge  Community  Conservation  Area,  KZN 

M.  Burger 
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Kinixys  zombensis  Hewitt,  1931 

EASTERN  HINGED-BACK  TORTOISE 

Richard  C.  Boycott 

Regional:  Least  Concern 

Taxonomy:  In  the  Atlas  region  this  taxon  was  previously 
known  by  the  name  Kinixys  be! liana  bel liana.  Kinixys  bel- 
liana  zombensis  was  recognised  as  a valid  subspecies  by 
Broadley  (1989b)  and  McCord  et  al.  (2005),  but  later 
considered  a junior  synonym  of  K.  b.  belliana  (Broadley 
1993).  It  was  elevated  to  species  status  by  Kindler  et  al. 
(2012).  A population  in  Madagascar,  previously  referred 
to  K.  belliana  domerguei  (e.g.  McCord  et  al.  2005),  is 
only  weakly  differentiated  from  South  African  K.  zomben- 
sis, but  further  sampling  is  needed  to  determine  whether 
there  is  support  for  its  status  as  a subspecies  of  the  latter 
(Kindler  et  al.  2012).  It  has  not  been  generally  recognised 
because  it  appears  to  be  based  on  an  introduced  popula- 
tion (Branch  2008). 

Distribution:  Widespread  in  southeastern  Africa,  from 
northeastern  Tanzania  southwards  to  northeastern  Kwa- 
Zulu-Natal in  South  Africa,  and  also  in  Madagascar  where 
it  was  probably  introduced  (Broadley  1989b;  Boycott  & 
Bourquin  2000;  Kindler  et  al.  2012).  In  the  Atlas  region 
it  occurs  from  around  Kwambonambi  (D.  Kewley  pers. 
comm.)  northwards  to  the  Mozambique  border,  including 
areas  east  of  the  Lebombo  Mountains. 

Habitat:  Occurs  in  subtropical  coastal  bushveld  and  forest. 
Vegetation  ranges  from  dense  bushveld  and  coastal  forest 
to  scrub  savanna.  Prefers  sandy  areas  and  is  absent  from 
rocky  hillsides  and  rocky  ridges  (Boycott  & Bourquin  2000). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread  and  common  in  south- 
eastern Africa,  and  protected  in  many  national  parks  and 
game  reserves  throughout  its  range,  including  areas  with- 
in the  Atlas  region  (Broadley  1989b;  Boycott  & Bourquin 
2000). 

Conservation  measures:  None  recommended. 


Kinixys  zombensis,  adult  female  R.C.  Boycott 
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Genus  Psammobates  Fitzinger,  1835— tent  and  geometric  tortoises 


Psammobates  is  endemic  to  southern  Africa  (South  Afri- 
ca, Namibia  and  Botswana)  and  consists  of  three  species. 
The  type  species,  P.  geometricus , is  restricted  to  South 
Africa’s  southwestern  Cape.  Alternating  light  and  dark 
rays  on  the  scutes  give  many  members  a characteristic 
geometric  pattern.  The  carapace  is  domed  and  the  dorsal 
scutes  of  some  taxa  show  excessive  pyramiding,  hence 


members  of  the  genus  are  commonly  known  as  tent  tor- 
toises. All  species  are  small  and  males  are  smaller  than  fe- 
males. Clutch  size  ranges  from  one  egg  {P.  oculifer)  to  five 
eggs  {P.  geometricus)  (Hofmeyr  et  al.  2005).  One  mem- 
ber of  the  genus,  P.  geometricus , is  classified  as  Critically 
Endangered,  mainly  as  a result  of  habitat  destruction  or 
degradation  (e.g.  wheatlands  and  vineyards). 


Psammobates  geometricus 
(Linnaeus,  1758) 

GEOMETRIC  TORTOISE 

Ernst  H.W.  Baard  & Margaretha  D.  Hofmeyr 

Global:  Critically  Endangered  A2acde 
Endemic 

Taxonomy:  Wallin  (1977)  established  that  the  Linnaean 
type  specimen  of  Psammobates  geometricus  is  in  fact 
Geochelone  elegans , hence  the  erroneous  type  locality  of 
“Asia”.  Hoogmoed  & Crumly  (1984)  assigned  the  animal 
depicted  by  Piso  (1658)  as  syntypical  to  P.  geometricus 
and  designated  it  as  lectotype  (see  Baard  1991).  The  type 
locality  was  restricted  to  “southwestern  Cape  Province, 
South  Africa”  by  Baard  (1991).  No  subspecies  are  cur- 
rently recognised.  Although  earlier  research  showed  no 
significant  genetic  distance  between  three  seemingly  iso- 
lated subpopulations  (Cunningham  etal.  2002),  the  phy- 
logeographic  relationships  of  these  should  be  given  further 
attention. 

Distribution:  Endemic  to  the  Western  Cape,  South  Africa. 
Historically,  the  species  occurred  from  around  Eendekuil 
and  Piketberg  in  the  north,  southwards  through  the 
Swartland  (Porterville,  Hermon,  Wellington,  Paarl)  to  the 
Strand-Gordon’s  Bay  area  in  the  south,  and  eastwards  in 
the  Upper  Breede  River  Valley,  from  Tulbagh  in  the  north 
to  just  west  of  Worcester,  as  well  as  in  the  Ceres  Valley 
in  the  northeast  (Baard  1993a).  Isolated  populations  can 
now  be  found  in  the  Paarl  district,  north  of  Wellington  to- 
wards Porterville,  between  Tulbagh,  Wolseley  and  Worces- 
ter, and  in  the  Ceres  Valley.  The  only  confirmed  record 
outside  this  region  is  of  an  approximately  2 000  year  old 
specimen  from  De  Kelders  (3419CB),  Gans  Bay  (Rau 
1971).  Indications  are  that  the  indigenous  Khoisan  peo- 
ple of  the  region  carried  this  shell  there  at  the  time.  Sur- 
veys by  Baard  (1993b)  could  not  confirm  the  suspected 
presence  of  this  species  in  the  Bot  River  and  Villiersdorp 
area,  or  in  the  Darling  area.  The  Darling  (3318AD)  record 
is  based  on  two  specimens  in  the  Port  Elizabeth  Museum, 
collected  from  this  area  by  B.  Peers  and  an  unknown  col- 
lector, in  March  and  April  1905,  respectively.  No  further 
locality  data  are  available.  Darling  lies  within  the  histori- 
cal distribution  of  Granite  and  Shale  Renosterveld,  and  it 
is  therefore  likely  that  this  species  occurred  here,  on  the 
western  extreme  of  its  range.  The  Koeberg  Nature  Reserve 
(3318CB)  record  is  based  on  a specimen  photographed 
by  the  reserve  manager  and  identified  by  EHWB  in  the 
early  1990s.  This  reserve  is  situated  near  Melkbosstrand 
and  lies  within  Dune  Strandveld  and  Sand  Fynbos  (these 
two  habitats  are  not  occupied  by  this  species),  and  small, 
isolated  patches  of  Shale  Renosterveld.  Subsequent  vis- 
its to  both  areas  did  not  yield  additional  records  and  the 


Psammobates  geometricus — Elandsberg  NR,  WC  M.  Burger 

recent  natural  occurrence  of  this  species  there  requires 
confirmation. 

EOO:  4 034  km2  (confidence:  medium);  AOO:  22  km2 
(confidence:  high) 

Habitat:  Occurs  in  the  Mediterranean  region  (mean  an- 
nual rainfall  350-600  mm)  of  the  southwestern  part  of 
the  Western  Cape  at  altitudes  of  about  70-600  m (Baard 
1995).  This  is  within  the  Fynbos  Biome  and  predomi- 
nantly in  the  Renosterveld  Bioregion,  which  comprises 
a number  of  Critically  Endangered  and  Endangered  veg- 
etation types  including  Alluvium  Fynbos,  Sand  Fynbos, 
Shale  Fynbos,  Shale  Renosterveld,  Granite  Renosterveld 
and  Silcrete  Renosterveld  (Rebelo  et  al.  2006).  The  gen- 
eral habitat  comprises  low-lying,  undulating  plains  (sel- 
dom rocky  terrain,  but  never  koppies)  with  a dominant  low 
to  medium-high  shrub  layer,  a strong  restiod  and  ericoid 
presence  and  an  essentially  annual,  herbaceous  under- 
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storey  with  perennial  grasses  (Baard  1995).  During  unfa- 
vourable periods  of  the  year,  P.  geometricus  takes  refuge 
in  slightly  damper  microhabitats  under  dense  vegetation 
(E.H.W.  Baard  unpubl.  data).  This  tortoise  does  not  dig  its 
own  burrows  but  occasionally  makes  use  of  the  burrows 
of  other  animals. 

Vegetation  type:  FFa  3 Swartland  Alluvium  Fynbos;  FFa  2 
Breede  Alluvium  Fynbos;  FRs  9 Swartland  Shale  Renos- 
terveld;  FRs  4 Ceres  Shale  Renosterveld;  FFa  4 Lourens- 
ford  Alluvium  Fynbos;  FRg  2 Swartland  Granite  Renos- 
terveld; FFs  5 Winterhoek  Sandstone  Fynbos;  FFs  7 North 
Hex  Sandstone  Fynbos;  FFg  2 Boland  Granite  Fynbos;  FFd 
6 Hangklip  Sand  Fynbos;  FFd  4 Atlantis  Sand  Fynbos; 
FFh  4 Breede  Shale  Fynbos;  FRc  1 Swartland  Silcrete 
Renosterveld. 

Assessment  rationale:  Inferred  population  reduction  of 
over  90%  in  the  past  three  generations  (90  years)  due  to 
anthropogenic  land  transformation,  where  the  causes  of 
destruction  may  not  have  ceased,  based  on  direct  obser- 
vation [A2a],  a decline  in  AOO,  EOO  and  habitat  quality 
[A2c],  actual  levels  of  exploitation  [A2d],  and  the  effects 
of  introduced  taxa  [A2e].  These  declines  are  considered 
likely  to  continue  into  the  future.  The  plight  of  this  tortoise 
recently  worsened  following  a wildfire  on  8-9  January 
2012  that  destroyed  a large  portion  of  Elandsberg  Nature 
Reserve  and  surrounding  habitat,  including  large  tracts  of 
Shale  Renosterveld  and  Alluvium  Fynbos.  Intensive  post- 
fire surveys  located  225  specimens  of  P.  geometricus  of 
which  136  were  killed  by  the  fire;  a portion  of  the  live  tor- 


toises were  placed  in  fire-  and  predator- proof  pens,  while 
the  remainder  were  relocated  to  unburnt  habitat  on  the 
reserve  (M.D.  Hofmeyr  & E.H.W.  Baard  unpubl.  data).  It 
is  now  estimated  that  only  700-800  individuals  of  this 
species  survive  in  the  wild  (Goode  et  al.  2012). 

Threats:  Human-induced  habitat  alteration,  degradation 
and  destruction,  largely  due  to  extensive  agricultural  de- 
velopment (vineyards  and  wheat  farming),  have  led  to  the 
irreversible  alteration  of  more  than  90%  of  preferred  habi- 
tat. Survival  in  remaining  habitats  is  seriously  threatened 
by  human  settlement,  invasive  alien  species  (both  woody 
and  herbaceous  species),  predators  (including  the  inva- 
sive feral  pig),  overgrazing  by  domestic  stock,  droughts 
and  wildfires  (Baard  1997).  Within  its  severely  fragment- 
ed range,  these  threats  are  exacerbated  in  small,  isolated 
populations  which  barely  remain  viable.  Although  infre- 
quent, the  illegal  collection  of  specimens  for  the  pet  trade 
cannot  be  ruled  out  as  a potential  threat.  The  conservation 
status  is  dire  and  climate  change,  involving  warmer  and 
drier  conditions  (Midgley  et  al.  2005),  is  likely  to  seriously 
compromise  the  survival  of  remaining,  fragmented  popu- 
lations (Hofmeyr  et  al.  2006). 

Conservation  measures:  Continue  research  into  aspects 
of  conservation  biology  in  order  to  inform  conservation 
measures.  Prioritise  conservation  stewardship  of  remain- 
ing lowland  habitats  by  landowners.  Include  more  of  the 
remaining  habitat  in  formal  conservation  arrangements. 
Develop  a BMP-S. 


Psammobates  oculifer  (Kuhl,  1820) 

SERRATED  TENT  TORTOISE; 

KALAHARI  TENT  TORTOISE 

Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 
Global:  Least  Concern 

Taxonomy:  Hewitt  (1933,  1937b)  retained  the  name  oc- 
ulifera  when  he  removed  the  ‘geometricus’  group  from 
the  genus  Testudo.  Subsequently,  Loveridge  & Williams 
(1957)  pointed  out  that  the  gender  of  the  name  Psam- 
mobates is  masculine  and  amended  it  to  P.  oculifer.  In 
later  years  the  specific  names  oculifer  and  oculiferus  were 
used  interchangeably,  but  the  former  is  the  correct  form 
of  the  name  (Fritz  & Havas  2007;  Bickham  et  al.  2007). 

Distribution:  Endemic  to  southern  Africa  and  found 
throughout  the  Kalahari  region  of  South  Africa,  Botswana 
and  Namibia.  The  northeastern  range  limit  was  recently 
extended  to  include  Hwange  National  Park  in  Zimbab- 
we (Broadley  et  al.  2010).  This  species  has  not  yet  been 
recorded  south  of  the  Orange  River  (Boycott  & Branch 
1989).  The  distribution  in  South  Africa  falls  mainly  in  the 
Northern  Cape  and  adjacent  regions  of  the  Free  State  and 
North-West  Province.  There  are  no  records  from  the  east- 
ern part  of  North-West  Province  or  in  Gauteng,  but  disjunct 
populations  occur  in  Limpopo.  This  species  does  not  occur 
in  northeastern  Botswana  (Boycott  & Branch  1989)  or  the 
southern  and  western  parts  of  Namibia  (Griffin  2003). 

Habitat:  Occurs  in  arid  regions  on  the  central  plateau  of 
southern  Africa,  at  altitudes  of  800-1  500  m.  Mostly  in- 
habits arid  savannas  but  has  a peripheral  presence  in  Dry 
Highveld  Grassland  and  Nama-Karoo.  Habitat  consists  of 
undulating  sandy  plains  with  open  tree  cover  and  well- 
developed  grass  and  shrub  layers.  During  unfavourable 
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periods  P.  oculifer  shelters  under  dense  vegetation  or  in  Assessment  rationale:  Although  population  densities  are 
animal  burrows.  normally  low,  this  species  is  widespread. 

Biome:  Savanna;  Grassland;  Nama-Karoo.  Conservation  measures:  None  recommended. 


Psammobates  tentorius  (Bell,  1828) 

TENT  TORTOISE 

Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 

Global:  Least  Concern 

Taxonomy:  Members  of  the  Psammobates  tentorius  com- 
plex vary  considerably  with  regard  to  colour  pattern,  pyra- 
miding (raised  or  flat)  of  vertebral  scutes  and  other  mor- 
phological features.  Hewitt  (1933,  1934)  described  several 
species  and  subspecies  within  the  P.  tentorius  complex.  Lov- 
eridge  & Williams  (1957)  recognised  only  three  subspecies 
of  P.  tentorius : P.  t.  tentorius , P.  t.  trimeni  and  P.  t.  verroxii. 
These  subspecies  have  been  accepted  by  most  subsequent 
authors  (Greig&  Burdett  1976;  Branch  etal.  1995;  Branch 
1998,  2008;  Boycott  & Bourquin  2000),  but  with  general 
acknowledgement  of  the  unresolved  taxonomic  complexities 
involved.  Distribution  maps  based  on  museum  and  other 
records  show  substantial  overlap  in  the  ranges  of  the  three 
subspecies.  In  many  instances,  this  apparent  overlap  is  due 
to  misidentification  of  specimens.  However,  in  some  regions 
the  overlap  in  distribution  is  real,  indicating  that  some  sub- 
species may  deserve  specific  status.  Furthermore,  the  large 
morphological  variation  within  recognised  subspecies,  par- 
ticularly within  P.  t.  verroxii,  may  indicate  that  some  syno- 
nym ised  taxa  should  be  re-instated.  A major  revision  based 


Psammobates  tentorius  tentorius — 24  km  S of  Jansenville,  EC 

W.R.  Branch 


Psammobates  tentorius  trimeni — S of  Bitterfontein,  Namaqualand,  WC 
A.L.  de  Villiers 


Psammobates  tentorius 


ffl  /.  tentorius 
♦ P.t.  verroxii 
□ P.  t.  trimeni 
► P.t.  subspecies 


Psammobates  tentorius  verroxi — near  Pofadder,  Namaqualand,  NC  J.  Marais 


Psammobates  tentorius  verroxii — Namaqualand,  NC  W.R.  Branch 
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on  molecular  and  morphological  data  is  in  progress  (M.D. 
Hofmeyr  & S.R.  Daniels  unpubl.  data). 

Distribution:  Endemic  to  South  Africa  and  Namibia.  The 
ranges  of  the  three  subspecies  overlap,  and  there  is  uncer- 
tainty about  their  exact  limits.  Of  the  three  subspecies,  P.  t. 
tentorius  occurs  furthest  south,  but  is  most  distinctive  in  the 
southeast.  Its  range  extends  from  Fort  Brown  in  the  Eastern 
Cape  to  Matjiesfontein  (or  Touws  River)  in  the  Western  Cape. 
Further  north,  the  range  extends  to  Victoria  West  and  the 
Kamiesberg  Mountains  in  the  Northern  Cape.  The  distribu- 
tion of  P.  t.  trimeni  extends  from  Helmeringhausen  in  south- 
western Namibia  (Griffin  2003)  across  the  Orange  River 
into  Namaqualand  in  the  western  region  of  South  Africa. 
Psammobates  t.  verroxii  has  the  widest  distribution  of  the 
three  subspecies.  It  occurs  throughout  the  Northern  Cape, 
across  the  Orange  River  into  Namibia,  as  far  north  as  Mari- 
ental  (Griffin  2003).  In  the  west,  P.  t.  verroxii  extends  into 
Namaqualand  and  through  the  Ceres  Karoo  into  the  Western 
Cape.  There  may  be  considerable  overlap  between  the  distri- 
butions of  P.  t.  verroxii  and  P.  t.  trimeni  in  South  Africa  and 
Namibia.  The  distributions  of  P.  t.  verroxii  and  P.  t.  tento- 
rius overlap  in  the  Karoo,  but  it  is  not  certain  if  P.  t.  verroxii 


occurs  below  the  southern  escarpment.  In  the  northeastern 
part  of  its  range,  this  species  does  not  occur  north  of  the  Or- 
ange River,  which  may  be  a barrier  to  movement. 

Habitat:  Occurs  in  arid  regions  under  varying  temperature 
regimes,  from  sea  level  to  at  least  1 500  m.  Psammobates 
t.  tentorius  occurs  in  regions  with  summer  or  all-year  rain- 
fall, frequent  frost,  and  dwarf  shrubland  with  succulents, 
annuals,  grasses  and  geophytes.  Psammobates  t.  trimeni 
occurs  in  winter  rainfall  regions  dominated  by  dwarf  suc- 
culent shrubs  and  annuals.  Psammobates  t.  verroxii  oc- 
curs mainly  on  the  inland  plateau  above  900  m in  dwarf 
open  shrubland,  although  its  range  extends  below  the  es- 
carpment in  the  west;  rainfall  is  predominantly  in  summer 
and  is  generally  unpredictable. 

Biome:  Nama-Karoo;  Succulent  Karoo;  Fynbos;  Albany 
Thicket. 

Assessment  rationale:  Widespread,  but  normally  found  at 
low  densities. 

Conservation  measures:  Clarify  the  taxonomic  status  of 
the  three  subspecies. 
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Genus  Stigmochelys  Gray, 


This  monotypic  genus  occurs  throughout  southern  and 
eastern  Africa  as  far  north  as  Ethiopia.  All  large  tortois- 
es were  previously  grouped  in  the  genus  Geochelone , 
but  because  this  genus  was  polyphyletic,  some  authors 
(e.g.  Lapparent  de  Broin  2000;  Gerlach  2001)  placed 
G.  pardalis  in  the  monotypic  genus  Stigmochelys.  A re- 
cent molecular  study  (Le  et  al.  2006)  indicated  a sister 
relationship  between  G.  pardalis  and  Psammobates  and 
the  authors  suggested  that  G.  pardalis  should  be  placed 
within  the  genus  Psammobates.  Because  the  two  groups 


1873 — leopard  tortoises 


of  tortoises  are  morphologically  distinct,  Fritz  & Bininda- 
Emonds  (2007)  rejected  this  proposal  and  recommended 
that  the  name  S.  pardalis  should  be  retained.  In  the  East- 
ern Cape  as  well  as  Ethiopia  and  South  Sudan,  they  may 
exceed  700  mm  in  carapace  length  and  40  kg  in  weight 
(Branch  2008).  These  large  tortoises  have  a domed  cara- 
pace and  lack  a nuchal  scute.  Females  lay  3-6  clutches  of 
6-30  eggs  per  clutch  at  monthly  intervals  during  summer 
(Branch  1998).  Stigmochelys  pardalis  is  common  and 
widespread  and  not  of  conservation  concern. 


Stigmochelys  pardalis  (Bell,  1828) 
LEOPARD  TORTOISE;  MOUNTAIN  TORTOISE 
Margaretha  D.  Hofmeyr  & Ernst  H.W.  Baard 

Global:  Least  Concern 

Taxonomy:  Loveridge  & Williams  (1957)  recognised  two 
subspecies:  Geochelone  (=  Stigmochelys)  pardalis  par- 
dalis and  G.  (=  S.)  p.  babcocki.  Many  herpetologists  re- 
ject this  distinction  because  the  application  of  diagnostic 
characters  is  weak  and  the  ranges  of  the  two  subspecies 
overlap  considerably  (Greig  & Burdett  1976).  Recently, 
Le  et  al.  (2006)  found  substantial  genetic  differences  be- 
tween two  specimens  assigned  to  the  two  subspecies, 
but  their  geographical  origin  was  unknown.  A subsequent 
Africa-wide  phylogeographic  study  of  S.  pardalis  identi- 
fied seven  mainly  parapatric  clades  (five  in  southern  Af- 
rica), resulting  from  restricted  gene  flow,  but  none  of  these 
were  considered  representative  of  cryptic  taxa  (Fritz  et  al. 
2010).  This  study  showed  that  the  findings  of  Le  et  al. 
(2006)  were  incorrectly  based  on  a pseudogene,  and  that 
there  was  no  basis  for  the  recognition  of  S.  p.  babcocki. 

Distribution:  Widespread  in  sub-Saharan  Africa  (Iverson 
1992).  This  species  occurs  throughout  most  of  southern 
Africa,  from  the  Western  Cape  of  South  Africa  in  the  south 
to  southern  Angola  in  the  west,  and  Mozambique  in  the 
east.  Its  range  extends  northwards  as  far  as  Ethiopia  and 
South  Sudan.  Loveridge  & Williams  (1957)  and  Greig  & 
Burdett  (1976)  described  the  distribution  of  S.  p.  par- 
dalis as  southwestern  Namibia  and  western  South  Afri- 
ca, but  Broadley  (1989c)  included  the  Western  and  East- 
ern Cape  and  areas  as  far  north  as  the  southwestern  Free 
State.  The  remainder  of  the  range  was  assigned  to  S.  p. 


Stigmochelys  pardalis,  hatchling — Steytlerville,  EC  W.R.  Branch 


Stigmochelys  pardalis 


Stigmochelys  pardalis — Greater  Kuduland  Safaris,  E of  Tshipise,  LIMP 

M.  Burger 


Stigmochelys  pardalis,  old  adult — Richmond  district,  NC  M.F.  Bates 
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babcocki.  This  is  a popular  pet  species  in  South  Africa 
and  the  release  of  unwanted  tortoises  in  the  wild  (Greig 
& Burdett  1976)  confounds  interpretation  of  the  species’ 
natural  distribution.  Stigmochelys  pardalis  is  mostly  ab- 
sent from  large  areas  in  the  eastern  and  the  western  re- 
gions of  South  Africa.  Greig  & Burdett  (1976)  postulated 
that  humans  exterminated  S.  pardalis  in  the  east  and  in 
the  Cape  coastal  region.  Branch  et  at.  (1995b),  however, 
argued  that  there  is  no  conclusive  evidence  that  S.  par- 
dalis ever  occurred  there  because  tortoise  bones  are  rare 
at  archaeological  sites  in  the  eastern  region,  and  it  is  con- 
spicuous in  its  absence  from  archaeological  sites  along  the 
southwestern  coast  where  the  remains  of  Chersina  angu- 
lata  are  common  (Klein  & Cruz-Uribe  2000;  Halkett  et 
at.  2003;  Avery  et  al.  2004).  Isolated  records  of  S.  par- 
dalis in  western  South  Africa  are  also  problematic.  Many 
herpetologists  believe  that  these  populations  have  been 
introduced,  but  S.  pardalis  has  occurred  in  the  western 
region  for  at  least  the  past  200  years.  The  French  natu- 
ralist, Pierre  Delalande,  collected  specimens  from  the  Oli- 
fants  River  between  1818  and  1820  (Loveridge  & Williams 
1957).  Much  of  the  southwestern  Cape  distribution  is  con- 


sidered to  be  represented  by  introduced  populations  that 
have  been  established  in  the  past  two  centuries.  The  exact 
natural  southwestern  limit  is  not  known  but  it  may  be  in  the 
Breede  River  region.  As  such,  all  records  to  the  west  of  the 
Breede,  and  also  those  to  the  east  around  Ashton  and  Mon- 
tagu, are  plotted  as  introduced  on  the  SARCA  map. 

Habitat:  Occurring  from  sea  level  to  elevations  greater  than 
1 500  m in  the  interior.  The  northern  habitats  fall  most- 
ly in  savanna  but  those  in  the  south  overlap  Nama-Karoo, 
Succulent  Karoo,  Fynbos,  Albany  Thicket  and  Dry  High- 
veld  Grassland.  Most  of  the  habitat  in  South  Africa  contains 
sweet,  palatable  grasses  (Kruger  etal.  2006).  This  may  ex- 
plain the  limited  occurrence  or  absence  of  the  species  in  the 
eastern  parts  of  South  Africa,  where  sour  grasses  dominate. 

Biome:  Savanna;  Nama-Karoo;  Fynbos;  Albany  Thicket; 
Grassland;  Succulent  Karoo;  Indian  Ocean  Coastal  Belt 
(marginal). 

Assessment  rationale:  Widespread  and  common  in  some 
areas. 

Conservation  measures:  None  recommended. 
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CHAPTER  8 

Family  Crocodylidae 


James  Harvey  & Johan  Marais 


The  two  crocodilian  families  Crocodylidae  and  Alligatori- 
dae  are  widely  distributed  throughout  the  tropics  and 
subtropics,  occurring  in  South  and  Central  America  (two 
species  extend  into  southern  United  States),  northern  Aus- 
tralia, southern  Asia  and  its  islands,  Iran,  most  of  main- 
land Africa  and  Madagascar  (King  & Burke  1997).  The 
monotypic  genus  Tomistoma  is  considered  by  some  recent 
authors  to  be  referable  to  Gavialidae  (Willis  et  al.  2007; 
Feng  et  al.  2010)  but  Janke  et  al.  (2005)  suggested  that 
Tomistoma  and  Gavialis  (at  that  time  the  sole  member 
of  Gavialidae)  should  be  grouped  together  as  a subfamily 
of  Crocodylidae.  The  latter  relationship  was  supported  by 
the  mitochondrial  DNA  analyses  of  Roos  et  al.  (2007), 
Zhang  et  al.  (2011)  and  others,  although  the  morphologi- 
cal analysis  of  Piras  et  al.  (2010)  suggested  that  Tomis- 
toma is  more  closely  related  to  non-Gavialis  crocodylids. 
Crocodylidae  currently  contains  17  species  in  five  genera 
and  is  the  only  one  of  the  two  crocodilian  families  that  is 
represented  in  Africa  (Schmitz  et  al.  2003;  Uetz  2011). 

In  Africa  there  are  three  genera:  Crocodylus  (two  spe- 
cies), Osteolaemus  (1-3  species)  and  Mecistops  (one 
species).  Taxonomy  of  African  crocodiles  is  still  unset- 
tled, with  Mecistops  cataphractus  recently  removed  from 
Crocodylus  (McAliley  et  al.  2006),  and  molecular  evi- 
dence suggesting  that  there  are  three,  rather  than  one, 
species  of  African  dwarf  crocodiles  in  the  genus  Osteolae- 


mus (Eaton  et  al.  2009).  The  recent  mitochondrial  DNA 
analysis  of  Feng  et  al.  (2010)  indicated  that  Mecistops 
and  Osteolaemus  are  sister  taxa,  distinct  from  Crocody- 
lus. Crocodylus  niloticus  is  the  only  crocodilian  species 
found  within  the  Atlas  region.  It  is  widespread,  occurring 
from  South  Africa  northwards  to  Egypt.  The  remaining 
African  crocodile  species  (except  C.  suchus , see  below) 
are  largely  confined  to  the  forested  wetlands  of  central 
and  western  Africa. 

Crocodiles  are  large,  strongly  armoured,  aquatic  reptiles 
adapted  for  swimming.  The  largest  species  is  the  Salt- 
water Crocodile  (C.  porosus ) of  Asia  and  Australia  which 
may  on  occasion  achieve  a length  of  7 m and  weigh  over 
a tonne,  making  it  the  world’s  largest  reptile.  Adults  have 
limited  numbers  of  enemies  due  to  their  large  size  and 
strength.  They  use  their  strong  jaws  and  impressive  sets  of 
sharp  teeth  to  capture  a variety  of  prey,  from  invertebrates 
taken  by  juveniles  to  fish,  frogs,  reptiles  and  even  large 
mammals  that  are  usually  seized  at  the  water’s  edge.  Fe- 
males lay  up  to  80  eggs  that  are  buried  in  sand  near  the 
water’s  edge  (Branch  1998).  Once  the  eggs  hatch,  the 
mother  helps  the  hatchlings  free  themselves  from  the  nest. 

In  the  Atlas  region,  C.  niloticus  is  threatened  by  loss  and 
degradation  of  aquatic  habitat,  and  direct  persecution  by 
humans,  and  is  classified  as  Vulnerable. 
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Genus  Crocodylus  Laurenti,  1768— true  crocodiles 


The  13  species  in  the  genus  Crocodylus  are  found  in 
Africa,  the  Caribbean,  northern  South  America,  Cen- 
tral America,  tropical  and  subtropical  regions  of  North 
America,  southern  Asia,  the  Phillippines,  Indonesia,  New 
Guinea,  and  northern  Australia  (Schmitz  et  al.  2003; 
Uetz  2011).  A mitochondrial  DNA  analysis  by  Meredith 
et  al.  (2011)  supported  the  monophyly  of  all  Asian  and 
Australian  species  of  Crocodylus  but  found  that  C.  niloti- 
cus  was  paraphyletic.  They  reported  that  eastern  popula- 
tions of  C.  niloticus  grouped  with  a suite  of  New  World 
Crocodylus  to  the  exclusion  of  western  populations  of  C. 
niloticus.  Two  species  occur  in  Africa,  with  only  the  Nile 
Crocodile,  C.  niloticus,  occurring  in  the  Atlas  region.  The 
other  African  species  is  the  recently  revived  C.  suchus, 
a name  used  for  West  African  crocodiles  previously  re- 
ferred to  C.  niloticus.  (Schmitz  et  al.  2003;  Meredith 
et  al.  2011).  Hekkala  et  al.  (2010)  found  that  C.  nilo- 
ticus showed  high  levels  of  genetic  structuring  across  its 
range,  but  they  did  not  comment  on  the  validity  of  C.  su- 
chus. In  the  Atlas  region,  C.  niloticus  is  largely  confined 
to  well-watered,  northeastern,  subtropical  areas  (Branch 
1998;  Alexander  & Marais  2007).  This  species  occurs  in 
large  rivers,  swamps,  pans,  estuaries  and  artificial  dams, 
and  is  occasionally  found  at  sea  when  it  moves  between 


freshwater  habitats  (Leslie  & Spotila  2000).  Crocodiles 
are  large,  robust  animals.  In  South  Africa,  adult  C.  niloti- 
cus average  3-3.5  m in  length  but  can  grow  to  a length 
of  at  least  4.5  m.  Today,  specimens  over  5 m are  rare. 
These  large  reptiles  feed  on  a variety  of  animals  and  dis- 
play an  ontogenetic  shift  in  diet:  yearlings  feed  primarily 
on  invertebrates;  juveniles  and  subadults  include  am- 
phibians and  fish  in  their  diets;  and  adults  also  take  birds 
and  large  mammals  (Wallace  & Leslie  2008).  At  least 
nine  species  (e.g.  C.  niloticus,  C.  porosus)  are  known  to 
attack  humans,  especially  in  areas  where  people  come 
into  contact  with  these  animals  during  their  daily  activi- 
ties. Attacks  by  C.  niloticus  are  rare  in  the  Atlas  region 
but  more  common  in  some  other  parts  of  Africa.  Croco- 
diles are  oviparous  and  female  C.  niloticus  lay  20-80 
eggs  per  clutch  in  self-excavated  nests  from  October  to 
December.  The  nests  are  covered  and  protected  by  the 
mother  until  the  eggs  hatch  70-100  days  later  (Alexan- 
der & Marais  2007).  Crocodiles  are  seldom  found  outside 
protected  areas.  The  Nile  Crocodile  is  threatened  by  loss 
and  degradation  of  aquatic  habitat  (even  in  some  pro- 
tected areas)  and  direct  persecution  by  humans,  and  is 
classified  as  Vulnerable  in  the  Atlas  region.  Trade  in  C. 
niloticus  products  is  regulated  under  CITES. 


Crocodylus  niloticus  Laurenti,  1768 

NILE  CROCODILE 

Johan  Marais 

Regional:  Vulnerable  A2ac 

Taxonomy:  The  mitochondrial  DNA  studies  of  Hekkala  et 
al.  (2010)  and  Meredith  et  al.  (2011)  suggest  that  C. 
niloticus  may  contain  cryptic  species. 

Distribution:  Widespread  throughout  Africa,  from  Senegal 
in  the  west  to  Somalia  in  the  east,  and  from  Egypt  in  the 
north  to  South  Africa  in  the  south.  In  the  Atlas  region  it 
is  distributed  from  the  Zinkwazi  River  south  of  the  Tuge- 
la  River  in  KwaZulu-Natal  (Combrink  et  al.  2011)  north- 
wards into  Swaziland,  Mpumalanga,  Limpopo,  northern 
Gauteng  and  adjacent  parts  of  North-West  Province.  In- 
troductions, especially  unintentional  releases  from  com- 
mercial crocodile  farms,  are  becoming  quite  common  (J. 
Marais  pers.  obs.)  and  individuals  have  been  observed  in 
the  Umgeni  River  near  Durban.  Introduced  adults  often 
survive  and  there  is  evidence  of  successful  breeding  fol- 
lowing an  intentional  (and  ill-advised)  introduction  to  the 
Dwesa  Nature  Reserve  in  the  Eastern  Cape  (Combrink  et 
al.  2011). 

EOO:  326  983  km2  (confidence:  medium);  AOO: 
38  689  km2  (confidence:  medium) 

Habitat:  Inhabits  swamps,  lakes,  rivers  and  river  mouths; 
and  coastal  estuaries  in  KwaZulu-Natal  (Branch  1998). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland. 

Assessment  rationale:  This  species  was  previously  glo- 
bally assessed  as  Lower  Risk/least  concern  (IUCN  1996). 
However,  Branch  (1998)  regarded  it  as  Vulnerable.  Nearly 
two  decades  ago  the  total  South  African  population  was 
estimated  at  about  9 500  individuals  (Blake  & Jacobsen 
1992),  but  it  is  not  known  whether  this  figure  included 


Crocodylus  niloticus — in  captivity,  Kwena  Gardens,  Sun  City  J.  Marais 
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both  mature  and  immature  individuals.  Because  some 
of  the  counts  were  done  by  helicopter,  it  can  safely  be 
assumed  that  the  figure  underestimated  the  number  of 
mature  adults.  Recently,  there  were  substantial  numbers 
of  adult  deaths  in  the  Kruger  National  Park  as  a result 
of  water  pollution — at  least  200  deaths  (Ferreira  & Pie- 
naar 2011)  but  possibly  double  that  number  (D.  Pienaar 
pers.  comm.).  There  were  also  large-scale  adult  deaths  in 
Loskop  Dam  in  2005  and  2007  (Botha  et  al.  2011;  R.F. 
Fergusson  pers.  comm.).  Blake  & Jacobsen  (1992)  es- 
timated the  Ndumo  Game  Reserve  population  at  1 250 
individuals  but  a 2010  aerial  count  revealed  that  there 
are  about  600  crocodiles  over  1 m in  length  remaining 
in  this  reserve,  a decrease  of  over  50%  (Matthews  1994; 
P Caverley  pers.  obs.).  This  was  caused  mainly  by  habi- 
tat transformation,  destruction  of  the  Pongola  floodplain 
and  persecution  (P.  Caverley  pers.  comm.).  There  have 
been  severe  population  declines  in  unfenced  areas  such 
as  Lake  Sibaya,  where  the  1970  adult  population  was 
estimated  at  a maximum  of  374  individuals  and  in  June 
2009  only  three  adults  were  counted  (X.  Combrink  pers. 
comm.).  The  Kosi  Bay  population  has  experienced  an  es- 
timated decline  in  adult  crocodiles  of  93%  in  19  years 
(Combrink  et  al.  2011).  There  has  also  been  increased 
poaching  of  crocodiles  between  Ndumo  Game  Reserve 
and  Mozambique  recently,  following  the  removal  of  a large 
portion  of  the  reserve's  fence  (X.  Combrink  pers.  comm.). 
The  St  Lucia  population,  regarded  as  the  second  largest 
population  in  South  Africa,  has  declined  by  32%  in  seven 
years,  largely  as  a result  of  hydrological  changes  to  the 
lake  affecting  freshwater  inflow,  habitat  transformation 
and  destruction,  as  well  as  persecution  (X.  Combrink  pers. 
comm.).  There  is  little  evidence  that  neighbouring  popula- 
tions are  well  protected.  In  fact,  the  Okavango  population 
is  now  threatened  (Bishop  et  al.  2009)  and  the  popula- 
tion in  the  middle  Zambezi  region  is  declining  (K.M.  Wal- 
lace et  al.  in  prep.).  It  is  probable  that  C.  niloticus  in 
the  Atlas  region  has  experienced  a population  reduction 
of  >30%  over  three  generations  (estimated  at  about  144 


years),  and  the  species  is  considered  regionally  Vulnerable 
on  the  basis  of  direct  observations  [A2a]  and  a decline  in 
habitat  quantity  and  quality  [A2c].  Populations  in  many 
parts  of  Mozambique  and  Zimbabwe  (the  only  adjacent 
potential  source  populations  for  immigration)  are  under 
threat  from  significant  habitat  degradation,  poaching,  and 
lack  of  conservation  interest  (Ferguson  2010;  R.  Ferguson 
pers.  comm.;  X.  Combrink  pers.  comm.).  There  is  cur- 
rently some  uncertainty  as  to  whether  viable  populations 
of  crocodiles  exist  within  Mozambique's  protected  areas 
(Dunham  etal.  2010).  Immigration  is  likely  to  be  minimal 
and  will  probably  decrease  in  future.  In  the  long  run  these 
adjacent  populations  will  probably  become  sinks  rather 
than  sources.  The  regional  classification  of  Vulnerable  is 
therefore  not  downgraded. 

Threats:  The  main  threat  is  degradation  of  aquatic  habi- 
tat. This  includes  degradation  of  lakes,  wetlands,  dams, 
rivers,  and  estuaries,  construction  of  dams  in  rivers,  water 
contamination,  and  removal  of  water  for  agricultural  and 
industrial  uses.  Illegal  sand  mining  and  urbanisation  also 
result  in  habitat  destruction.  Other  threats  include  perse- 
cution by  humans  (killing  of  adult  crocodiles  and  destruc- 
tion of  nests),  negative  effects  of  invasive  vegetation,  fire, 
over-fishing  with  gill  nets,  crop  encroachment,  harvesting 
for  the  medicine  market,  and  accidental  poisoning  that 
may  be  associated  with  leaching  of  fertilisers  into  water 
sources. 

Conservation  measures:  Improve  effectiveness  of  the  vari- 
ous management  regimes  and  protective  legislation  that 
are  already  in  place.  Educate  local  communities  about 
the  species.  Review  its  habitat  status,  population  num- 
bers and  range.  Recent  deaths  of  adult  animals  in  Loskop 
Dam,  Kruger  National  Park  (especially  the  Olifants  River) 
and  Ndumo  Game  Reserve  have  been  observed  and  re- 
ported in  the  popular  media,  and  require  further  investiga- 
tion, as  does  the  status  of  the  drought-stricken  population 
at  St  Lucia. 
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CHAPTER  9 

Family  Gekkonidae 


Aaron  M.  Bauer,  William  R.  Branch,  Michael  F.  Bates  & Richard  C.  Boycott 


The  Gekkonidae  is  one  of  seven  gekkotan  lizard  families 
(Han  et  at.  2004;  Gamble  et  ai.  2008a, b)  and  the  only 
one  occurring  in  southern  Africa.  Gekkonids  comprise  ap- 
proximately 933  species  in  56  genera  (Uetz  2012)  and 
are  widely  distributed  globally,  from  Mediterranean  Europe 
through  Central  Asia  to  Japan  and  south  throughout  Africa, 
tropical  Asia  and  Australia.  In  the  New  World,  they  are  re- 
stricted to  portions  of  tropical  South  America  and  the  West 
Indies.  These  lizards  also  occur  on  most  tropical  and  sub- 
tropical Indo-Pacific  islands,  and  a small  number  of  highly 
vagile  species  have  been  established  anthropogenically  in 
parts  of  both  North  and  South  America  that  are  outside  the 
natural  range  of  the  family  (Lever  2003).  In  Africa,  gekko- 
nids are  particularly  diverse  and  species-rich  in  the  Horn  of 
Africa  and  in  southwestern  Africa  (Namibia  and  the  North- 
ern Cape  Province  of  South  Africa)  (FitzSimons  1943;  Lov- 
eridge  1947;  Bauer  1993).  Within  the  A Has  region  there 
are  70  recognised  species  (five  with  two  subspecies  each, 
one  with  three  subspecies)  of  gekkonids  in  12  genera.  New 
taxa  continue  to  be  described  and  synonyms  revived.  In 
the  Atlas  region,  three  genera  C Afrogecko , Cryptactites  and 
Goggia)  have  been  erected  and  18  species  described  or 
revived  from  synonomy  within  the  last  20-odd  years.  Over 
a dozen  additional  species  are  in  the  process  of  being  de- 
scribed (e.g.  A.M.  Bauer  et  ai.  unpubl.  data;  M.F.  Bates 
& W.R.  Branch  in  prep.),  and  the  content  and  generic  as- 
signment of  species  within  Afrogecko  is  being  re-appraised 
(A.M.  Bauer  et  ai.  unpubl.  data). 

Geckos  occupy  the  entire  Atlas  region  but  diversity  is 
greatest  in  areas  providing  rocky  substrates,  where  the 
species-rich  and  largely  rupicolous  genera  Pachydactylus 
and  Afroedura  occur  (Bauer  2000  [1999]).  However,  ter- 
restrial gekkonids  occur  from  coastal  sands  to  sandveld 
and  bushveld,  to  the  dunes  of  the  Namib  and  Kalahari, 
and  even  in  seasonally  flooded  estuarine  vegetation  ( Cryp- 
tactites).  Some  scansorial  geckos  occur  on  trees  or  an- 
thropogenic structures  such  as  buildings.  In  the  Atlas  re- 
gion, as  in  most  of  their  global  range,  most  gekkonids  are 
nocturnal.  However,  there  are  two  diurnal  lineages  in  the 
region,  namely  Lygodactylus  and  Phelsuma. 


Most  geckos  feed  chiefly  on  arthropods,  but  small  ver- 
tebrate prey  is  occasionally  taken  by  larger  species  (Pi- 
anka  & Huey  1978).  All  species  are  oviparous  and  usually 
produce  2-3  clutches  per  year,  each  clutch  consisting  of 
two  (rarely  one)  calcareous-shelled  eggs  (Werner  1972). 
Among  the  more  distinctive  biological  features  of  gekko- 
nids are  their  specialised  adhesive  toepads.  Among  South 
African  taxa  these  are  absent  only  in  Ptenopus  and  some 
species  of  Pachydactylus  and  Chondrodactylus,  which 
posses  pedal  modifications  for  burrowing  (Russell  1972, 
1976;  Haacke  1976a;  Lamb  & Bauer  2006).  Gekkonids 
are  also  the  most  vocal  of  southern  African  lizards,  with 
Ptenopus  garrulus  having  a particularly  loud  and  distinc- 
tive call  (Haacke  1969). 

Although  many  regional  gekkonids  have  quite  restricted 
ranges  and  limited  dispersal  capabilities,  most  occur  in 
areas  that  are  not  subject  to  intensive  anthropogenic  or 
natural  threats.  As  a consequence,  most  species  are  clas- 
sified as  Least  Concern.  However,  in  the  Atlas  region  one 
species,  Cryptactites  peringueyi,  is  considered  globally 
Critically  Endangered  due  to  its  restricted  distribution  and 
threats  to  its  sensitive  coastal  strand  habitat.  Four  taxa 
{Afroedura  multiporis  multiporis , Homopholis  mulleri , 
Lygodactylus  methueni , Pachydactylus  goodi)  are  classed 
as  Vulnerable  and  seven  taxa  {Afroedura  hawequensis,  A. 
major,  Goggia  braacki , G.  gem  mu  la,  Lygodactylus  gra- 
niticolus,  L.  ocellatus  soutpansbergensis,  L.  waterber- 
gensis)  are  considered  Near  Threatened.  Major  threats 
to  these  species  include  mining  activities  and  urbanisa- 
tion. Two  subspecies  of  Lygodactylus  nigropunctatus  with 
small  ranges  are  considered  Data  Deficient  because  of 
taxonomic  uncertainty.  Although  of  no  conservation  con- 
cern globally,  Pachydactylus  rangei  is  considered  region- 
ally Critically  Endangered,  mainly  due  to  habitat  destruc- 
tion. Two  species  previously  classified  as  Restricted  in  the 
1988  Red  Data  Book  (Branch  1988a),  Phelsuma  ocel- 
lata  (considered  Near  Threatened  by  the  IUCN  2009)  and 
Afroedura  multiporus  haackei,  are  now  considered  Least 
Concern.  Chondrodactylus  angulifer  namibensis  has  a pe- 
ripheral distribution  in  the  Atlas  region  and  was  therefore 
not  assessed. 
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Genus  Afroedura  Loveridge, 

The  genus  Afroedura  contains  15  recognised  species  (18 
species  and  subspecies)  distributed  from  southern  Angola 
and  Zimbabwe  south  to  the  Cape  provinces  of  South  Afri- 
ca (Loveridge  1947;  Branch  1998).  Thirteen  species  (one 
with  two  subspecies)  occur  in  the  Atlas  region,  mostly  in 
rocky  montane  habitats.  Twelve  species  and  subspecies 
are  strictly  endemic.  Afroedura  is  particularly  diverse  in 
the  Eastern  Cape  and  eastern  Free  State,  and  in  Mpuma- 
langa and  eastern  Limpopo,  where  more  than  a dozen  new 


1944 — African  flat  geckos 


species  await  description  (Kuhn  et  al.  2012;  Makhuba  et 
at.  2012).  All  species  are  nocturnal  insectivores  and  most 
are  rupicolous,  occupying  narrow  rock  crevices  (Branch 
1998).  Afroedura  pondolia  and  A.  transvaalica  are  often 
found  in  trees.  All  species  produce  two  hard-shelled  eggs 
per  clutch.  Most  species  are  not  of  conservation  concern, 
but  A.  multiporis  multiporis  is  considered  Vulnerable  be- 
cause of  its  restricted  range,  afforestation  and  the  destruc- 
tion of  habitat  as  a result  of  dam  construction. 


Afroedura  africana  namaquensis 
(FitzSimons,  1938) 

NAMAQUA  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  relationship  between  the  three  subspecies 
of  Afroedura  africana  should  be  investigated  using  mo- 
lecular techniques. 

Distribution:  Endemic  to  the  western  part  of  the  Northern 
Cape,  South  Africa  (Branch  1998).  Actual  distribution  is 
probably  much  greater  than  existing  records  indicate. 

Habitat:  Occurs  in  association  with  exfoliating  gran- 
ite boulders  at  elevations  of  about  200-900  m (Branch 
1998). 


Biome:  Succulent  Karoo. 

Assessment  rationale:  Has  restricted  EOO  and  AOO,  but 
no  major  extrinsic  threats  exist. 

Conservation  measures:  None  recommended. 


Afroedura  africana  namaquensis — near  Kommagas,  NC  J.  Visser 
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Afroedura  amatolica  (Hewitt,  1925) 

AMATOLA  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Synonymised  with  Afroedura  nivaria  by  Lov- 
eridge  (1947).  Some  earlier  references  to  A.  amatolica  may 
be  found  under  A.  nivaria  (e.g.  Wermuth  1965).  An  exami- 
nation of  phylogenetic  relationships  among  Afroedura  spe- 
cies, and  species  boundaries  within  the  genus,  is  in  progress 
(A.M.  Bauer,  N.H.G.  Jacobsen  & T.R.  Jackman  in  prep.). 

Distribution:  Endemic  to  the  Amatola  Region  of  the  East- 
ern Cape,  South  Africa.  The  relationship  of  the  isolated 
southern  record  (Double  Drift,  3326BB)  to  a probable 
new  species  from  the  eastern  Cape  Fold  Mountains  (e.g. 
Cunningham  et  al.  2003)  is  under  investigation  (W.R. 
Branch  pers.  comm.). 

Habitat:  Rupicolous,  occurring  in  mesic  rocky  habitats  in 
grassland  and  thicket  (Branch  1998),  from  elevations  of 
1 400  to  1 830  m. 

Bioregion:  Drakensberg  Grassland;  Albany  Thicket;  Sub- 
Escarpment  Grassland. 

Assessment  rationale:  Has  a relatively  restricted  distribu- 
tion but  is  common  where  found  and  not  subject  to  wide- 
spread threats. 

Conservation  measures:  None  recommended. 


Afroedura  amatolica — Hogsback,  EC  M.F.  Bates 


Afroedura  halli  (Hewitt,  1935) 

HALL’S  FLAT  GECKO 

Michael  F.  Bates  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Afroedura  halli  was  regarded  as  a subspecies 
of  A.  karroica  (Loveridge  1947;  Wermuth  1965),  but  later 
considered  a valid  species  (Bates  1996b;  Branch  1998). 
The  A.  nivaria  species  complex  (including  A.  halli)  is  being 
revised  on  the  basis  of  morphological  data  (M.F.  Bates  & 
W.R.  Branch  in  prep.)  and  the  taxonomic  status  of  isolated 
populations  in  the  eastern  and  southeastern  Free  State  is 
also  being  investigated  by  means  of  a molecular  analysis 
(B.G.  Makhubo,  K.A.  Tolley  & M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  western  Lesotho  and  adjacent 
areas  in  the  South  African  provinces  of  Free  State  and 
Eastern  Cape,  where  it  occurs  at  or  near  the  tops  of  moun- 
tains, including  inselbergs,  and  on  parts  of  the  south- 
ern Drakensberg  (Bates  1989,  1996a, b;  Branch  1998). 
Bourquin  (2004)  considered  this  species  to  occur  in  the 
Drakensberg  of  western  KwaZulu-Natal,  apparently  based 
on  FitzSimons’  (1943)  Giant's  Castle  record.  However, 
this  record  is  in  reference  to  a specimen  of  A.  nivaria  with 
the  rostral  excluded  from  the  nostrils  (i.e.  A.  halli- like) 
(M.F.  Bates  & W.R.  Branch  in  prep.). 


Habitat:  Found  only  on  sandstone  cliffs  and  boulders  at  or 
near  the  summits  of  mountains  (1  750-2  200  m),  where 
it  shelters  in  very  narrow  crevices.  These  crevices  may  be 
horizontal  spaces  between  thin,  sheet-like  flakes  on  the 
roofs  of  overhangs,  spaces  between  large  slabs  set  against 
cliff  faces,  or  small  exfoliating  flakes  at  the  base  of  cliffs  or 
on  boulders  (Bates  1996b). 


GEKKONIDAE 


92 


SURICATA  1 (2014) 


Bioregion:  Mesic  Highveld  Grassland;  Drakensberg  Grass- 
land; Sub-Escarpment  Grassland. 

Assessment  rationale:  A fairly  restricted  species  that  oc- 
curs mainly  as  a series  of  isolated  montane  populations 
that  are  largely  inaccessible,  but  within  suitable  habitat  it 
may  be  quite  common  (Bates  1996b). 

Conservation  measures:  Re-assess  the  conservation  sta- 
tus of  any  isolated  populations  that  may  prove  to  be  valid 
species. 


Afroedura  halli — Storm  berg,  24  km  W of  Dordrecht,  EC  M.F.  Bates 


Afroedura  hawequensis 
Mouton  & Mostert,  1985 
HAWEQUA  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Du  Toitskloof  and  Limietberg 
mountains  in  the  southwestern  portion  of  the  Western 
Cape,  South  Africa. 

EOO:  2 010  km2  (confidence:  medium);  AOO:  1 307  km2 
(confidence:  medium). 

Habitat:  Occurs  in  mesic  habitats  with  sandstone  boulders 
and  outcrops  in  fynbos,  at  elevations  of  1 100-1  400  m 
(Mouton  & Mostert  1985). 


Vegetation  type:  FFs  10  Hawequas  Sandstone  Fynbos; 
FFs  11  Kogel berg  Sandstone  Fynbos. 

Assessment  rationale:  Locally  abundant  within  several 
protected  areas  (Mouton  etal.  1987),  but  occurs  in  a fire- 
prone  habitat  where  regular  fires  may  partially  deplete  its 
insect  prey  source.  It  meets  some  but  not  all  threat  catego- 


Afroedura  hawequensis — Limietberg  near  Bain’s  Kloof  Pass,  WC 

A.L.  de  Villiers 


Afroedura  hawequensis — Limietberg,  WC  S.  Nielsen 
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ry  criteria  (has  a restricted  range  with  E00  <5  000  km2, 
AOO  <2  000  km2,  and  occurs  at  only  five  locations)  and 
can  therefore  be  considered  Near  Threatened.  A review  of 
the  potential  responses  of  terrestrial  biodiversity  in  south- 
ern Africa  to  anthropogenic  climate  change  (Midgley  & 
Thuiller  2011),  mediated  in  part  by  changes  in  fire  regime 
and  invasion  (Chown  2010),  projects  significant  biodiver- 
sity loss  for  the  winter  rainfall  region  of  the  Atlas  area. 


These  concerns  support  the  Near  Threatened  classifica- 
tion. 

Threats:  Has  a limited  distribution  and  probably  has  lim- 
ited dispersal  capabilities.  Afforestation  and  frequent  veld 
fires  might  be  localised  threats  (Mouton  1988a). 

Conservation  measures:  Monitor  the  frequency  and  sever- 
ity of  fires. 


Afroedura  karroica  (Hewitt,  1925) 

KAROO  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Afroedura  halli  (South  Africa  and  Lesotho) 
and  A.  bogerti  (Angola  and  extreme  northwestern  Na- 
mibia) were  previously  regarded  as  subspecies  of  A.  kar- 
roica (Loveridge  1944a,  1947;  Wermuth  1965).  An  ex- 
amination of  phylogenetic  relationships  among  Afroedura 
species,  and  species  boundaries  within  the  genus,  is  in 
progress  (A.M.  Bauer,  N.H.G.  Jacobsen  & T.R.  Jackman  in 
prep.).  The  taxonomic  status  of  A.  k.  wilmoti  is  being  in- 
vestigated (M.F.  Bates  & W.R.  Branch  in  prep.). 

Distribution:  Endemic  to  South  Africa,  occurring  in  the 
central-western  Eastern  Cape  and  adjacent  regions  of  the 
southern  Northern  Cape  and  northeastern  Western  Cape. 

Habitat:  Occurs  in  rocky  habitats,  chiefly  in  grasslands 
(Branch  1998)  from  elevations  of  1 300  to  2 200  m. 

Biome:  Grassland;  Nama-Karoo. 

Assessment  rationale:  Relatively  widespread,  occurring 
in  protected  areas  and  not  subject  to  any  major  extrinsic 
threats. 

Conservation  measures:  None  recommended. 


Afroedura  langi  (FitzSimons,  1930) 

LANG’S  FLAT  GECKO;  LOWVELD  FLAT  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Formerly  considered  a subspecies  of  Afroe- 
dura pondolia  (e.g.  Onderstall  1984)  but  returned  to  full 
species  status  by  Jacobsen  (1989).  Jacobsen  (1989, 
1992)  recognised  and  described,  but  did  not  formally 
name,  eight  new  members  of  the  A.  langi  group  occur- 
ring in  the  former  Transvaal  Province  of  South  Africa. 
These  were  given  the  manuscript  names  ‘Soutpansberg7, 
‘Waterberg7,  'Lillie7,  ‘Waterpoort7,  ‘Tshipise7,  ‘Shinokwen7, 
‘Matlala7  and  ‘Leolo7,  after  their  areas  of  occurrence.  For- 
mal description  and  molecular  phylogenetic  analysis  of 
these  species  is  in  progress  (A.M.  Bauer,  N.H.G.  Jacob- 
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sen  & T.R.  Jackman  in  prep.)  and  their  distributions  are 
not  shown  on  the  map. 

Distribution:  Endemic  to  southern  Africa,  occurring  in 
South  Africa  in  southeastern  Limpopo  and  northeastern 
Mpumalanga,  and  immediately  adjacent  in  Mozambique 
(Visser  1984a;  Jacobsen  1989). 

Habitat:  Occurs  in  Lowveld  savanna  in  rock  outcrops  that 
provide  crevices  for  retreat,  at  elevations  of  250-300  m 
(Jacobsen  1989). 

Vegetation  type:  SVI  3 Granite  Lowveld;  SVmp  7 Pha- 
laborwa-Timbavati  Mopaneveld;  SVI  15  Northern  Lebom- 
bo  Bushveld;  SVmp  4 Mopane  Basalt  Shrubland. 

Assessment  rationale:  Has  a relatively  restricted  distribu- 
tion, but  is  not  subject  to  any  major  threats  and  occurs  in 
several  protected  areas. 

Conservation  measures:  None  recommended. 


Afroedura  major  Onderstall,  1984 
SWAZI  FLAT  GECKO;  GIANT  SWAZI  FLAT  GECKO 
Richard  C.  Boycott 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Described  by  Onderstall  (1984)  as  a subspe- 
cies of  Afroedura  pondolia.  The  taxon’s  specific  status 
was  first  recognised  by  Branch  (1998)  and  this  has  been 
followed  by  subsequent  authors  (Monadjem  et  al.  2003; 
Boycott  etal.  2007). 

Distribution:  Endemic  to  Swaziland,  where  it  is  restricted 
to  the  highveld  and  middleveld  regions  (Boycott  1992a). 
It  occurs  along  the  Nkomati,  Malolotja,  Black  Mbuluzi  and 
Little  Usutu  Rivers  in  western  Swaziland. 

EOO:  697  km2  (confidence:  medium);  AOO:  693  km2 
(confidence:  high). 

Habitat:  Found  in  mountainous  terrain,  favouring  horizon- 
tal cracks  and  overhanging  rock  ledges  along  medium- 
sized and  large  rivers  in  woodland  and  grassland  (Monad- 
jem et  al.  2003),  and  semi-dark  caves  in  boulder  outcrops 
away  from  rivers  (pers.  obs.). 

Vegetation  type:  SVI  14  Swaziland  Sour  Bushveld;  Gm  16 
KaNgwane  Montane  Grassland  (marginal). 

Assessment  rationale:  Has  a restricted  EOO  and  AOO 
(less  than  the  Endangered  and  Vulnerable  thresholds,  re- 
spectively [Bl+2])  but  fragmentation  is  slight,  there  are 
no  extreme  fluctuations  and  the  species  is  fairly  abun- 
dant at  some  sites.  However,  there  has  been  a presumed 
reduction  in  population  size  and  extent  of  occurrence 
[Blb(i,iii,v)  + 2b(i,iii,v)]  as  a result  of  substantial  loss  of 
habitat  in  the  Nkomati  River  valley  due  to  inundation  of 
the  Maguga  Dam.  The  species  is  thus  regarded  as  Near 
Threatened  and  was  also  listed  as  such  in  the  Swaziland 
Red  Data  Book  (Monadjem  et  al.  2003). 

Threats:  Habitat  fragmentation  has  occurred  in  one  of 
the  four  locations,  namely  the  Nkomati  basin,  as  a conse- 
quence of  inundation  by  the  Maguga  Dam.  Approximately 
16  km  of  suitable  habitat  along  the  Nkomati  River  was 
lost  (Monadjem  et  al.  2003).  Because  there  are  no  more 


Afroedura  major — Matenga  Falls,  Swaziland  W.D.  Haacke 


dams  proposed  for  the  basins  in  which  the  species  occurs, 
future  threats  are  unlikely. 

Conservation  measures:  Monadjem  et  al.  (2003)  recom- 
mended that  the  Nkomati  River  valley  population  be  moni- 
tored after  inundation.  Future  research  should  be  directed 
towards  the  species’  biology  and  ecology. 
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Afroedura  marleyi  (FitzSimons,  1930) 

MARLEY’S  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Formerly  considered  a subspecies  of  Afroedu- 
ra pondolia  (e.g.  Onderstall  1984),  but  since  elevated  to 
specific  status  (Branch  1998). 

Distribution:  Endemic  to  the  Atlas  region,  occurring  in 
South  Africa  and  Swaziland,  but  probably  also  southern 
Mozambique  (Branch  1998).  In  South  Africa  it  occurs 
in  northeastern  KwaZulu-Natal  and  the  extreme  east- 
ern portion  of  Mpumalanga  (Jacobsen  1989;  Bourquin 
2004). 

Habitat:  Arboreal  or  rupicolous,  occurring  in  mesic  habi- 
tats from  coastal  forests  to  savanna.  Found  at  elevations  of 
0-700  m (Jacobsen  1989;  Bourquin  2004). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt. 


Afroedura  marleyi,  adult — Manyiseni  area,  Lebombo  Mtns,  KZN 

M.  Burger 


Assessment  rationale:  Relatively  widespread  and  common 
in  the  varied  habitats  occupied.  Potential  major  threats  are 
localised. 

Conservation  measures:  None  recommended. 


Afroedura  marleyi,  juvenile — Manyiseni  area,  Lebombo  Mtns,  KZN 

M.  Burger 


Afroedura  multiporis  multiporis 
(Hewitt,  1925) 

WOODBUSH  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Vulnerable  A2c 
Endemic 

Taxonomy:  Relationships  among  members  of  the  Afroe- 
dura pondolia  group  require  further  investigation,  as  do 
species  boundaries  of  the  named  species  and  subspecies, 
including  A.  multiporis  multiporis.  Jacobsen  (1989)  re- 
ferred to  this  taxon  as  A.  haackei  multiporis , and  later 
as  A.  m.  multiporus  (Jacobsen  1992b).  Jacobsen  (1989, 
1992b)  described,  but  did  not  formally  name,  two  addi- 
tional members  of  the  Afroedura  multiporis  complex,  i.e. 
A.  multiporis  ‘Abel  Erasmus’  and  A.  multiporis  ‘Lebombo’. 
A molecular  phylogenetic  analysis  of  Afroedura  and  formal 
descriptions  of  these  species  are  in  progress  (A.M.  Bauer, 
N.H.G.  Jacobsen  & T.R.  Jackman  in  prep.).  The  geograph- 
ical ranges  of  these  undescribed  taxa  are  not  shown  on 
the  map. 
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Distribution:  Endemic  to  the  central  portion  of  Limpopo, 
South  Africa. 

EOO:  1 412  km2  (confidence:  medium);  AOO:  565  km2 
(confidence:  medium). 

Habitat:  Found  in  areas  of  granite  or  quartzite  cliffs  and 
boulders,  at  elevations  of  1 400-1  800  m (Jacobsen 
1989). 

Vegetation  type:  SVcb  24  Mamabolo  Mountain  Bushveld; 
Gm  25  Woodbush  Granite  Grassland;  SVcb  25  Poung  Dol- 
omite Mountain  Bushveld. 

Assessment  rationale:  Irreversible  population  reduction  of 
>30%  in  the  past,  inferred  from  a reduction  of  at  least 
one-third  of  the  AOO  in  association  with  the  construction 
of  Ebenezer  Dam  [A2c].  Furthermore,  this  taxon  has  a 
highly  restricted  range  (the  estimated  AOO  is  close  to  the 
Endangered  threshold  and  might  be  an  overestimate).  It  is 
thus  regarded  as  Vulnerable. 

Threats:  Has  relatively  limited  dispersal  capabilities  and 
a restricted  range.  May  be  locally  affected  by  afforesta- 
tion (Jacobsen  1988a).  The  construction  of  the  Ebenezer 
Dam  flooded  an  area  containing  a population  of  this  taxon 
(Onderstall  1984). 

Conservation  measures:  Conduct  further  taxonomic  re- 
search. Investigate  population  size,  range  and  habitat  sta- 
tus. Expand  protected  areas. 


Afroedura  multiporis  multiporis — Wolkberg,  LIMP  J.  Marais 


Afroedura  multiporis  haackei 
Onderstall,  1984 
HAACKE’S  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Relationships  among  members  of  the  Afroe- 
dura pondolia  group  require  further  investigation.  Taxon 
boundaries,  including  those  of  A.  multiporis  haackei , 
should  also  be  investigated.  Jacobsen  (1989)  referred  to 
this  taxon  as  A.  haackei  haackei , but  it  was  referred  to  as 
A.  m.  haackei  by  Jacobsen  (1992b). 

Distribution:  Endemic  to  the  Atlas  region,  occurring  in  the 
Lowveld  of  Mpumalanga,  South  Africa. 

Habitat:  Found  in  areas  with  granite  boulders  in  well- 
wooded  Lowveld,  and  on  buildings  offering  similar  micro- 
habitats. It  occurs  at  elevations  of  500-1  100  m (Jacob- 
sen 1989). 

Bioregion:  Lowveld. 

Assessment  rationale:  Has  a restricted  EOO  (4  050  km2) 
but  is  locally  abundant  and  occurs  within  protected  areas. 
Relevant  extrinsic  threats  are  localised. 

Conservation  measures:  None  recommended. 


Afroedura  multiporis  haackei — about  28  km  WNW  of  Nelspruit,  MPM 

M.  Burger 
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Afroedura  nivaria  (Boulenger,  1894) 

DRAKENSBERG  FLAT  GECKO; 

MOUNTAIN  FLAT  GECKO 

Michael  F.  Bates  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Afroedura  amatolica  was  synonymised  with  A. 
nivaria  by  Loveridge  (1947),  and  some  earlier  references 
to  A.  nivaria  may  refer  to  this  species.  The  A.  nivaria  spe- 
cies complex  (including  A.  amatolica,  A.  halli,  A.  karroica 
and  A.  tembulica)  is  being  revised  on  the  basis  of  mor- 
phological data  (M.F.  Bates  & W.R.  Branch  in  prep.)  and 
the  taxonomic  status  of  isolated  populations  in  the  eastern 
Free  State  and  Eastern  Cape  is  also  being  investigated  by 
means  of  a molecular  analysis  (B.G.  Makhubo,  K.A.  Tolley 
& M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  the  South  African  provinces  of 
KwaZulu-Natal  (Bourquin  2004)  and  Free  State  (De  Waal 
1978;  Bates  1996a)  where  it  is  restricted  to  the  Drakens- 
berg and  its  outliers.  It  may  also  occur  in  Lesotho. 

Habitat:  Found  under  rock  flakes  and  in  very  narrow  crev- 
ices on  sandstone  cliffs,  outcrops  and  boulders,  at  eleva- 
tions of  1 370-3  000  m (De  Waal  1978;  Bourquin  2004; 
M.F.  Bates  unpubl.  data). 

Bioregion:  Drakensberg  Grassland;  Mesic  Highveld  Grass- 
land. 

Assessment  rationale:  Although  the  AOO  is  small 
(<2  000  km2  [B2])  and  there  are  at  least  a few  isolated 
subpopulations  (e.g.  Silasberg  2828BC:  Bates  1996a), 
this  species  is  fairly  widespread  and  locally  abundant  in  a 
mountainous  area  where  it  is  not  generally  threatened  by 
anthropogenic  activities. 

Conservation  measures:  Re-assess  the  conservation  sta- 
tus of  any  isolated  populations  that  may  prove  to  be  valid 
species  (M.F.  Bates  & W.R.  Branch  in  prep.;  B.G.  Ma- 
khubo, K.A.  Tolley  & M.F.  Bates  in  prep.). 


Afroedura  nivaria — Royal  Natal  NR  KZN 


W.D.  Haacke 


Afroedura  pondolia  (Hewitt,  1925) 

PONDO  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Hewitt  (1925)  described  Afroedura  multiporis 
as  a subspecies  of  A.  pondolia  and  Loveridge  (1947)  sub- 
sequently considered  A.  marleyi  as  another  subspecies  of 
A.  pondolia.  Jacobsen  (1989,  1992b)  recognised  and  de- 
scribed, but  did  not  formally  name,  two  additional  mem- 
bers of  the  A.  pondolia  complex,  A.  p.  ‘Godlwayo’  and 
A.  p.  ‘Maripi’.  Formal  description  and  molecular  phyloge- 
netic analysis  of  these  species  is  in  progress  (A.M.  Bauer, 
N.H.G.  Jacobsen  & T.R.  Jackman  in  prep.);  their  distribu- 
tions are  not  indicated  on  the  map  below. 

Distribution:  Endemic  to  South  Africa,  occurring  from  the 
eastern  parts  of  the  Eastern  Cape  to  central  KwaZulu-Na- 
tal. 


Habitat:  Rupicolous,  occurring  on  rock  outcrops  and  cliffs 
in  a variety  of  wooded  habitats  (Branch  1998;  Bourquin 
2004)  at  elevations  of  0-900  m.  Also  found  on  trees  in 
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and  around  Durban  (Alexander  1990;  J.  Marais  pers. 
comm.). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Sub-Escarpment 
Grassland;  Sub-Escarpment  Savanna;  Lowveld. 

Assessment  rationale:  Has  a relatively  wide  range  and  is 
common  in  most  areas.  May  be  locally  threatened  by  land 
conversion,  but  can  occur  commensally  with  humans. 
Reported  to  be  displaced  by  Hemidactylus  mabouia  in 
coastal  areas  (Bourquin  1987;  Alexander  1990;  Branch 
1998),  but  this  threat  is  localised. 

Conservation  measures:  None  recommended. 


Afroedura  pondolia — Durban,  KZN  J.  Marais 


Afroedura  tembulica  (Hewitt,  1926) 

TEMBU  FLAT  GECKO;  TEMBO  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  An  examination  of  phylogenetic  relationships 
among  Afroedura  species,  and  of  species  boundaries  with- 
in the  genus,  is  in  progress  (A.M.  Bauer,  N.H.G.  Jacobsen 
& T.R.  Jackman  in  prep.). 

Distribution:  Endemic  to  the  Queenstown  region  of  the 
Eastern  Cape,  South  Africa. 

Habitat:  Rupicolous,  occurring  in  mesic  rocky  habitats  in 
grassland  (Branch  1998)  at  elevations  of  1 150-1  800  m. 

Vegetation  type:  Gs  10  Drakensberg  Foothill  Moist  Grass- 
land; Gs  15  Tsomo  Grassland;  Gs  16  Queenstown  Thorn- 
veld. 

Assessment  rationale:  Has  a restricted  range  but  appears 
to  lack  major  extrinsic  threats.  Nevertheless,  it  should  be 
noted  that  parts  of  the  range  are  heavily  overgrazed  by 
livestock,  especially  goats  (M.F.  Bates  pers.  obs.),  and  this 
may  impact  on  the  abundance  of  insect  prey. 

Conservation  measures:  None  recommended. 


Afroedura  tembulica — Indwe,  EC  W.R.  Branch 
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Afroedura  transvaalica  (Hewitt,  1925) 

ZIMBABWE  FLAT  GECKO; 

TRANSVAAL  FLAT  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  The  taxonomic  status  of  the  various  disjunct 
populations  of  this  species  should  be  investigated.  Afroe- 
dura loveridgei  was  formerly  considered  as  a subspecies 
of  A.  transvaalica  (Onderstall  1984)  but  has  since  been 
elevated  to  specific  status  (Branch  1998). 

Distribution:  Endemic  to  southern  Africa.  Distributed  in 
several  disjunct  populations  across  Zimbabwe  (Onder- 
stall 1984),  the  southernmost  of  which  is  contiguous  with 
northern  Limpopo  Province,  South  Africa.  There  is  at  least 
one  record  from  central  Mozambique,  adjacent  to  the  Zim- 
babwean border  (Onderstall  1984;  Jacobsen  1989).  It 
may  occur  in  eastern  Botswana  (Auerbach  1987). 

Habitat:  Rupicolous,  found  in  areas  of  granite  and  sand- 
stone boulders  and  outcrops  in  mesic  savanna  (Jacob- 
sen 1989;  Branch  1998).  Occurs  at  elevations  of  about 
500-1  300  m.  Also  found  on  trees. 

Bioregion:  Mopane;  Central  Bushveld. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Afroedura  transvaalica — Mapungubwe,  LIMP  M.  Burger 
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Genus  Afrogecko  Bauer,  Good  & Branch,  1997 — African  leaf-toed 

geckos 


The  genus  Afrogecko  currently  contains  four  species  of 
leaf-toed  geckos,  three  of  which  were  previously  included 
in  the  genus  Phyllodactylus  (Bauer  et  al.  1997).  It  is  en- 
demic to  southwestern  Africa,  with  two  species  {A.  por- 
phyreus , A.  swartbergensis)  endemic  to  the  Atlas  region. 
The  other  two  species  {A.  ansorgii  and  the  spectacular 
and  newly  described  A.  plumicaudatus)  are  restricted  to 
southwestern  Angola  (Haacke  2008).  New  research  indi- 
cates that  Afrogecko  is  non-monophyletic  and  A.  swart- 


bergensis is  to  be  placed  in  a new  monophyletic  genus 
(M.  Heinicke,  J.D.  Daza,  E.  Greenbaum,  T.R.  Jackman  & 
A.M.  Bauer  in  prep.).  All  species  are  nocturnal  and  rupi- 
colous,  with  one  commensal  species  {A.  porphyreus)  that 
is  readily  translocated  (Branch  1991,  1998).  Both  spe- 
cies in  the  Atlas  region  are  classified  as  Least  Concern 
as  they  are  either  widespread  {A.  porphyreus ) or  occur  in 
mountainous,  relatively  undisturbed  habitat  {A.  swartber- 
gensis). 


Afrogecko  porphyreus  (Daudin,  1802) 

MARBLED  LEAF-TOED  GECKO; 

MARBLED  AFRICAN  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  Hewitt  (1935,  1937c)  described  two  isolated 
subspecies:  Phyllodactylus  porphyreus  cronwrighti  from 
Cape  St  Francis  in  the  Eastern  Cape,  and  P.  p.  namaquen- 
sis  from  Bitterfontein,  Little  Namaqualand.  Loveridge 
(1947)  dismissed  P.  p.  cronwrighti  but  continued  to  rec- 
ognise the  northern  subspecies,  P.  p.  namaquensis.  How- 
ever, no  additional  Namaqualand  material  has  become 
available.  Neither  subspecies  is  currently  recognised  (e.g. 
Branch  1998)  but  substantial  genetic  divergence  with- 
in populations  from  the  Cape  Fold  Mountains  has  been 
noted  and  this  provisionally  supports  the  recognition  of  P. 
p.  cronwrighti  and  a possible  new  taxon  on  the  Cape  Pe- 
ninsula (K.  Whitaker  unpubl.  data). 

Distribution:  Naturally  endemic  to  the  Cape  Fold  Moun- 
tain region  of  the  Western  and  Eastern  Cape  provinces, 
but  its  commensal  habits  have  resulted  in  numerous 
translocations  (e.g.  Port  Elizabeth,  Grahamstown,  East 
London,  and  numerous  offshore  islands  on  the  West  Coast 
of  South  Africa  and  Namibia,  as  well  as  St  Helena  in  the 
mid-Atlantic  Ocean;  Branch  1991).  A number  of  unsup- 
ported records  from  inland  areas  of  Namaqualand,  in- 
cluding Bitterfontein  (PEM),  Nieuwoudtville  (SAM),  and 
QDGCs  3219AB,  3120AC  and  3120BD  (Visser  1984b) 
are  plotted  on  the  map  as  questionable.  No  recent  collec- 
tions or  VM  observations  confirm  these  localities,  which 
may  represent  translocations. 

Habitat:  Nocturnal,  occupying  moist  habitats  where  it 
shelters  under  tree  bark,  exfoliating  rock  flakes  and  fis- 
sures in  rock  outcrops.  Communal;  groups  may  occupy 
the  same  shelters.  Commensal  with  humans  and  common 
in  urban  areas  (Branch  1998). 

Biome:  Fynbos. 

Assessment  rationale:  Common  in  the  Atlas  region  and 
tolerant  of  transformed  habitats. 

Conservation  measures:  None  recommended. 


Afrogecko  porphyreus — Cape  Point,  WC  W.R.  Schmidt 


Afrogecko  porphyreus — Cape  Town,  WC  W.R.  Branch 
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Afrogecko  swartbergensis  (Haacke,  1996) 

SWARTBERG  LEAF-TOED  GECKO; 

SWARTBERG  AFRICAN  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa  and  restricted  to  the 
summit  of  the  Groot  and  Klein  Swartberg  ranges.  Recent 
surveys  (M.J.  Cunningham,  K.  Henderson,  A. A.  Turner  & 
M.F.  Bates  unpubl.  data)  have  extended  the  range  west- 
wards along  the  Groot  Swartberg  to  Towerkop  in  the  Klein 
Swartberg.  There  are  only  two  records  to  the  east  of  Mei- 
ringspoort,  although  suitable  habitat  occurs  further  east 
along  the  Groot  Swartberg  summit. 

Habitat:  Found  in  rock  cracks  and  under  exfoliating 
flakes,  usually  on  large,  north-facing  sandstone  outcrops 
in  montane  fynbos.  Occurs  at  altitudes  of  1 300-2  100  m 
(Branch  & Bauer  1996;  M.J.  Cunningham  unpubl.  data). 

Bioregion:  Western  Fynbos-Renosterveld. 

Assessment  rationale:  Has  a restricted  range  with  EOO 
(1  000  km2)  and  AOO  (500  km2)  above  the  Vulnerable 
thresholds,  but  with  only  minor  decline  in  the  quality  of 
habitat.  Most  of  the  distribution  is  in  protected  areas,  al- 
though the  Swartberg  summit  area  is  a tourist  region  that 
is  increasingly  used  for  hiking  and  leisure  activities,  with 
a concomitant  increase  in  fire  risk  and  some  habitat  dete- 
rioration. Future  climate  change  (increase  in  temperature) 
may  affect  populations. 

Conservation  measures:  Collect  data  on  specific  habitat 
requirements  and  extent  of  available  habitat,  total  range 
and  population  numbers  within  suitable  habitat,  and  the 
effect  of  fire  on  habitat  and  population  numbers. 


'V  . ; u\V  \ ' 

Afroedura  swartbergensis — Seweweekspoort  Peak,  WC  M.F.  Bates 
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Genus  Chondrodactylus  Peters,  1870 — giant  geckos 


The  genus  Chondrodactylus  was  previously  considered 
monotypic  (i.e.  containing  only  the  species  C.  angulifer) 
but  now  contains  three  additional  species  (Bauer  & Lamb 
2005)  previously  placed  in  Pachydactylus.  Preliminary 
molecular  analysis  indicates  that  two  (C.  turneri , C.  fit- 
zsimonsi)  of  the  four  species  display  substantial  genet- 
ic divergence  that  suggests  the  presence  of  cryptic  taxa 


(Heinz  2011).  These  are  large  nocturnal  geckos  of  which 
three  species  (C.  bibronii , C.  turneri,  C.  fitzsimonsi)  are 
rupicolous  and  one  species  (C.  angulifer)  is  terrestrial. 
Three  species  (C.  angulifer , C.  bibronii , C.  turneri)  are 
found  in  the  Atlas  region  (the  other  species  is  C.  fitzsi- 
monsi from  Namibia  and  Angola)  and  none  are  consid- 
ered threatened. 


Chondrodactylus  angulifer  angulifer 
Peters,  1870 

COMMON  GIANT  GECKO;  GIANT  GROUND  GECKO 
William  R.  Branch 

Regional:  Least  Concern 

Taxonomy:  A western  subspecies,  Chondrodactylus  an- 
gulifer namibensis , was  described  by  Haacke  (1976b). 
However,  possible  sympatry  between  it  and  C.  a.  angulifer 
has  been  noted  in  the  Sperrgebeit  (Branch  1994a)  and 
the  Richtersveld  (Bauer  & Branch  2003  [2001]),  neces- 
sitating a modern  taxonomic  revision. 

Distribution:  Occurs  in  the  western  part  of  South  Africa, 
southern  Namibia  and  southwestern  Botswana.  In  South 
Africa  it  is  widespread  throughout  the  sandy  regions  of  the 
western  and  northwestern  Kalahari,  Great  Namaqualand 
and  Karoo. 


Habitat:  A large  terrestrial  gecko  that  burrows  in  loosely 
compacted  sand  in  the  sparsely  vegetated,  sandy  valleys 
of  the  western  arid  region  (Haacke  1976b). 

Biome:  Nama-Karoo;  Succulent  Karoo;  Desert. 

Assessment  rationale:  The  species  is  widespread,  com- 
mon and  not  threatened. 

Conservation  measures:  None  recommended. 


Chondrodactylus  angulifer  angulifer,  male  (back)  and  female  (front) — 
Augrabies,  NC  W.R.  Branch 
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Chondrodactylus  angulifer  namibensis 
Haacke,  1976 
NAM  IB  GIANT  GECKO 

William  R.  Branch 

Not  Applicable 

Taxonomy:  Possible  sympatry  between  this  form  and  C. 
a.  angulifer  has  been  noted  in  the  Sperrgebeit  (Branch 
1994a)  and  in  the  Richtersveld  (Bauer  & Branch  2003 
[2001]),  suggesting  that  C.  a.  namibensis  may  deserve 
specific  recognition.  Provisional  molecular  analysis  indi- 
cates low  levels  of  divergence  between  the  two  subspecies 
of  C.  angulifer  (A.M.  Bauer  unpubl.  data).  A modern  taxo- 
nomic revision  of  the  species  is  recommended. 

Distribution:  Occurs  in  Namibia  and  South  Africa  (Haacke 
1976b;  Branch  1998).  Found  in  gravel  plains  and  inter- 
dune spaces  of  the  Namib  and  pro-Namib,  mainly  north  of 
the  Kuiseb  River  to  the  vicinity  of  Orupembe  in  the  west- 
ern Kaokoveld,  and  apparently  along  a narrow  coastal 
strip  to  Luderitz.  It  enters  the  Atlas  region  only  marginally 
in  the  northern  Richtersveld,  its  southern  range  limit. 

Habitat:  A large  terrestrial  gecko  of  sandy  habitats  in  the 
Namib  Desert  and  Richtersveld. 

Biome:  Desert;  Succulent  Karoo. 

Assessment  rationale:  This  taxon  has  an  extremely  lim- 
ited distribution  in  the  Atlas  region  (known  from  only  two 
records  in  the  Richtersveld)  and  was  therefore  not  as- 
sessed. It  is  widespread  and  common  throughout  its  glo- 
bal range,  with  only  local  and  limited  threats  from  mining 
and  agriculture.  Within  the  Atlas  region,  however,  suita- 
ble habitat  is  restricted  to  the  lower  Orange  River  where 
coastal  habitats  have  been  impacted  by  mining  activi- 
ties (Bauer  & Branch  2003  [2001]).  Based  on  criteria 
D1  and  D2,  a regional  assessment  of  this  species  would 
be  Vulnerable,  whereas  application  of  criteria  B and  C 
could  yield  an  Endangered  assessment.  However,  the  only 
known  populations  occur  in  a protected  area  (Richtersveld 
National  Park)  and  there  is  almost  certainly  unimpeded 
immigration  from  Namibia,  thus  the  regional  listing  would 
be  downgraded. 

Conservation  measures:  None  recommended. 


Chondrodactylus  angulifer  namibensis — Walvis  Bay,  Namibia  J.  Visser 


Chondrodactylus  bibronii 
(A.  Smith,  1846) 

BIBRON’S  GECKO;  BIBRON’S  TUBERCLED  GECKO 

William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  Previously  treated  as  Pachydactylus  bibronii 
(FitzSimons  1943;  Branch  1998)  but  transferred  to  the 
genus  Chondrodactylus  by  Bauer  & Lamb  (2005).  Confu- 
sion with  C.  turneri  (previously  Pachydactylus  laevigatus) 
was  resolved  by  Benyr  (1995). 

Distribution:  Occurs  in  southern  Namibia,  Botswana  and 
South  Africa.  In  the  Atlas  region  it  is  found  in  the  North- 
ern and  Western  Cape  provinces,  extending  into  the  west- 
ern Free  State  and  western  half  of  the  Eastern  Cape.  It  is 
not  known  whether  the  introduced  population  in  the  Kom- 
metjie  region  still  persists. 
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Habitat:  A large  nocturnal  and  rupicolous  gecko  that  may 
form  large  colonies  in  rock  outcrops  throughout  the  Karoo 
region.  Commensal  in  farm  buildings  and  outhouses  but 
rarely  common  in  large  urban  areas  (Branch  1998). 

Biome:  Nama-Karoo;  Succulent  Karoo;  Fynbos;  Albany 
Thicket;  Savanna;  Grassland. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Chondrodactylus  bibronii — Farm  Donkiedam,  NW  of  Loeriesfontein,  NC 

M.  Burger 


Chondrodactylus  turned  (Gray,  1864) 
TURNER’S  GECKO;  TURNER’S  TUBERCLED  GECKO 
William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  This  taxon  was  previously  referred  to  as  Pachy- 
dactylus  laevigatus  laevigatus  (FitzSimons  1943;  Branch 
1998)  but  was  assigned  to  P.  turneri  by  Benyr  (1995)  and 
subsequently  transferred  to  the  genus  Chondrodactylus  by 
Bauer  & Lamb  (2005). 

Distribution:  A predominantly  tropical  species  ranging  from 
Little  Namaqualand  and  the  northwestern  parts  of  the 
Northern  Cape,  northwards  through  Namibia  and  Botswana 
into  southern  Angola,  eastwards  to  Tanzania  (with  scattered 
records  in  Kenya)  and  southwards  to  KwaZulu-Natal.  It  ap- 
pears to  be  sympatric  with  C.  bibronii  in  the  Northern  Cape. 

Habitat:  A large  nocturnal  and  rupicolous  gecko  common 
in  the  western  arid  region  and  extending  into  savanna  hab- 
itats in  East  Africa.  It  inhabits  rock  outcrops  and  old  hous- 
es (Branch  1998),  and  hollow  trees. 

Biome:  Savanna;  Desert;  Succulent  Karoo;  Nama-Karoo. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Chondrodactylus  turneri — Venetia  Limpopo  NR,  LIMP  M.  Burger 
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Genus  Colopus  Peters,  1869 — ground  geckos 


Colopus  was  previously  considered  monotypic  (i.e.  con- 
taining only  C.  wahlbergii ),  but  it  now  contains  an  addi- 
tional species,  C.  kochii,  previously  placed  in  Pachydac- 
tylus  (Bauer  & Lamb  2005).  These  are  small,  delicate, 


nocturnal  and  strictly  terrestrial  geckos  with  elongate  bod- 
ies and  reduced  subdigital  lamellae.  Colopus  wahlbergii  is 
the  only  species  that  enters  the  Atlas  region,  where  its  two 
subspecies  are  not  considered  threatened. 


Colopus  wahlbergii  wahlbergii 

Peters,  1869 

KALAHARI  GROUND  GECKO 

William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  Haacke  (1976c)  revised  Colopus  wahlbergii 
and  described  a western  subspecies,  C.  w.  furcifer. 

Distribution:  Found  throughout  much  of  the  central  Kala- 
hari of  Botswana  and  adjacent  Northern  Cape,  with  scat- 
tered records  in  northern  Limpopo  and  southern  Zimba- 
bwe (Broadley  & Rasmussen  1995;  Broadley  & Van  Daele 
2003). 

Habitat:  A small  terrestrial  gecko  of  dune  and  savanna 
habitats  in  the  central  Kalahari  and  adjacent  regions. 

Bioregion:  Eastern  Kalahari  Bushveld;  Kalahari  Duneveld; 
Mopane. 

Assessment  rationale:  Common  and  not  threatened 
throughout  its  range,  much  of  which  falls  in  semi-arid 
areas  with  very  low  agricultural  or  urban  impact. 

Conservation  measures:  None  recommended. 


Colopus  wahlbergii  wahlbergii — near  Duvundu,  Caprivi,  Namibia  J.  Marais 


Colopus  wahlbergii  furcifer  Haacke,  1976 

STRIPED  GROUND  GECKO 

William  R.  Branch 

Global:  Least  Concern 
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Taxonomy:  Haacke  (1976c)  revised  Colopus  wahlbergii 
and  described  a western  subspecies,  C.  w.  furcifer. 

Distribution:  Occurs  in  the  ‘dune  area'  of  the  western  and 
southwestern  Kalahari  of  eastern  Namibia,  extending  into 
the  Northern  Cape,  South  Africa. 

Habitat:  A small  terrestrial  gecko  of  dune  habitats  in  the 
western  Kalahari. 


Bioregion:  Kalahari  Duneveld;  Bushmanland. 

Assessment  rationale:  Common  and  not  threatened 
throughout  its  range.  Much  of  its  range  within  the  Atlas  re- 
gion is  in  formally  (e.g.  Kgalagadi  Transfrontier  Park)  and 
informally  protected  areas. 

Conservation  measures:  None  recommended. 
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Genus  Cryptactites  Bauer,  Good  & Branch,  1997 — salt  marsh 

geckos 


Cryptactites  is  a monotypic  genus  endemic  to  South  Africa. 
Its  only  member,  C.  peringueyi , was  previously  included 
in  the  genus  Phyllodactylus  (Bauer  et  al.  1997).  These 
geckos  are  nocturnal  and  terrestrial,  and  are  globally  unique 


amongst  geckos  in  that  they  inhabit  periodically  inundated 
salt  marsh  habitat.  They  have  a very  restricted  distribution, 
and  are  considered  Critically  Endangered  due  to  coastal  ur- 
ban development  and  predicted  sea  level  changes. 


Cryptactites  peringueyi  (Boulenger,  1910) 

SALT  MARSH  GECKO; 

PERINGUEY’S  COASTAL  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Critically  Endangered  Blab(iii)+2ab(iii) 

Endemic 

Taxonomy:  This  taxon  was  separated  from  Phyllodactylus 
and  placed  in  the  monotypic  genus  Cryptactites  by  Bauer 
etal.  (1997). 

Distribution:  Endemic  to  the  Eastern  Cape  and  known  from 
only  two  small  populations.  The  first  occurs  along  11  km 
of  shoreline  immediately  west  of  Cape  Recife,  from  Chel- 
sea Point  to  Schoenmakerskop.  The  second  population  oc- 
curs approximately  40  km  to  the  west  and  is  restricted  to 
salt  marsh  and  adjacent  strand  at  the  mouth  of  the  Krom- 
me  River,  extending  10  km  inland  along  the  tidal  reach  of 
the  river  (Branch  & Bauer  1994;  subsequent  records)  and 
in  habitats  adjacent  to  the  coast  at  Cape  St  Francis,  8 km 
south  of  the  Kromme  River  Mouth  (photograph  of  specimen 
examined  by  the  author).  All  known  habitats  occur  within 
100  m of  the  high  water  mark,  and  below  30  m. 

EOO:  40  km2  (confidence:  high);  AOO:  4 km2  (confidence: 
high). 

Habitat:  Restricted  to  coastal  strand  and  salt  marsh 
habitat,  particularly  in  association  with  Phragmites  reed 
clumps. 

Vegetation  type:  AZd  3 Cape  Seashore  Vegetation. 

Assessment  rationale:  This  species  has  an  exception- 
ally small  range  with  EOO  <100  km2  [Bl]  and  AOO 
<10  km2  [B2].  It  has  been  recorded  from  two  subpopu- 
lations, with  all  records  from  within  100  m of  the  high 
water  mark  on  the  shore  or  along  the  river  bank  of  the 
tidal  reaches  of  the  Kromme  River.  With  the  exception 
of  single  specimens  from  Schoenmakerskop  and  Cape  St 
Francis  (found  25-30  m above  the  beach),  all  other  lo- 
calities lie  between  0-5  m.  The  two  known  subpopula- 
tions are  far  apart  and  searches  in  the  intervening  area 
(e.g.  Kini  Bay,  Maitland  River  mouth,  Van  Stadens  River 
mouth,  Gamtoos  River  mouth,  Seekoei  River  mouth)  have 
all  been  negative  (pers.  obs.).  The  species  is  vulnerable 
to  changes  in  coastal  sea  levels,  both  stochastic  (e.g. 
tsunamis)  and  otherwise  [one  location,  Bla  + 2a].  It  has 
very  specific  habitat  associations  and  its  habitat  is  de- 
clining in  extent  and  quality  due  to  coastal  development 
[Blb(iii)+2b(iii)j. 


Threats:  Occupies  a very  restricted  range  in  a naturally  frag- 
mented, sensitive  habitat  (coastal  strand)  that  is  subject  to 
numerous  threats:  coastal  development  pressures,  increas- 
ing incidents  of  fire,  potential  oil  pollution  from  sea  spills, 
and  increasing  sea  storm  flooding  associated  with  climatic 
changes.  The  area  where  it  occurs  is  not  protected. 

Conservation  measures:  Perform  detailed  coastal  surveys 
to  re-evaluate  the  size  of  the  species’  range,  and  devel- 
op monitoring  protocols  that  will  allow  the  assessment 
of  threats  and  of  potential  habitat  loss  or  transformation. 
Draft  a BMP-S  and  conduct  a PHVA. 
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Genus  Goggia  Bauer,  Good  & Branch,  1997 — pygmy  geckos 


The  genus  Goggia  contains  eight  species  of  leaf-toed  geckos 
previously  included  in  the  genus  Phyllodactylus  (Bauer  et 
al.  1997).  This  genus  is  almost  endemic  to  South  Africa, 
with  the  ranges  of  two  species  (G.  gemmula , G.  linea- 
ta ) extending  marginally  into  adjacent  southern  Namibia. 
Goggia  are  mainly  dwarf,  nocturnal,  rupicolous  geckos, 


with  one  mainly  terrestrial  species  (G.  lineata)  and  one 
medium-sized  species  (G.  microlepidota)  (Branch  et  al. 
1995a;  Bauer  et  al.  1996;  Branch  & Bauer  1996  [1997]; 
Branch  1998).  Two  species  have  restricted  ranges  and  are 
of  conservation  concern:  G.  gemmula  (Vulnerable)  and  G. 
braacki  (Near  Threatened). 


Goggia  braacki 

(Good,  Bauer  & Branch,  1996) 

BRAACK’S  PYGMY  GECKO; 

BRAACK’S  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Initially  placed  in  the  genus  Phyllodactylus 
(Good  et  al.  1996)  but  transferred  to  Goggia  by  Bauer  et 
al.  (1997). 

Distribution:  Endemic  to  the  Western  Cape,  South  Africa. 
Restricted  to  a narrow  belt  of  dolerite  rocks  and  montane 
grassland  on  the  summit  ridge  of  the  Nuweveldberg  (Good 
etal.  1996;  Branch  1998). 

E00:  125  km2  (confidence:  medium);  A00:  75  km2  (con- 
fidence: medium). 

Habitat:  Found  in  rock  cracks  and  beneath  exfoliating 
flakes  on  dolerite  boulders  and  outcrops  in  montane  grass- 
land (Branch  & Braack  1989;  Branch  1998). 

Bioregion:  Upper  Karoo. 

Assessment  rationale:  Has  a very  restricted  distribu- 
tion with  E00  and  A00  below  the  Endangered  thresh- 
olds (<5  000  km2  and  <500  km2  respectively,  [Bl+2]) 
and  is  experiencing  a continuing  decline  in  habitat  qual- 
ity [Blb(iii)+2b(iii)]  due  to  increased  tourist  activity  in 
the  Karoo  National  Park  and  livestock  grazing  of  mon- 
tane grassland  along  the  escarpment  outside  of  protect- 
ed areas.  However,  there  is  no  habitat  fragmentation  and 
number  of  locations  >10.  This  species  is  therefore  consid- 
ered Near  Threatened. 

Threats:  Occurs  in  a narrow  habitat  strip  on  the  summit  of 
Nuweveldberg  that  is  subject  to  grazing  (some  of  the  habi- 
tat is  not  protected),  increased  anthropogenic  fires  and 
tourist  developments. 

Conservation  measures:  A significant  part  of  the  range  oc- 
curs in  Karoo  National  Park,  a protected  area.  Protect  critical 
habitat  in  the  escarpment  region  from  tourist  developments 
and  the  danger  of  anthropogenic  fires.  Survey  adjacent 
areas  along  the  escarpment  for  the  species,  and  investigate 
its  biology  and  habitat  requirements.  Draft  a BMP-S. 


Goggia  braacki — Beaufort  West,  WC  J.  Marais 
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Goggia  essexi  (Hewitt,  1925) 

ESSEX’S  PYGMY  GECKO; 

ESSEX’S  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  Described  in  the  genus  Phyllodactylus  and 
treated  as  an  eastern  subspecies  of  P.  lineatus  (FitzSimons 
1938,  1943;  Loveridge  1947),  but  revived  as  a full  spe- 
cies by  Branch  et  al.  (1995a)  and  transferred  to  the  new- 
ly-erected genus  Goggia  by  Bauer  et  al.  (1997). 

Distribution:  Endemic  to  the  Eastern  Cape,  South  Africa. 
Occurs  from  near  Steytlerville,  eastwards  along  the  Suur- 
berg  Range  to  Grahamstown  and  the  Great  Fish  River, 
with  a single  record  from  Somerset  East. 

Habitat:  Utilises  small  rock  outcrops  and  exfoliating  flakes 
on  shale  and  sandstone  with  low  vegetation  cover  (Branch 
etal.  1995). 

Bioregion:  Albany  Thicket;  Lower  Karoo;  Eastern  Fynbos- 
Renosterveld. 

Assessment  rationale:  Has  a restricted  range  (EOO 
<20  000  km2)  but  is  relatively  common  and  found  in  a 
number  of  formally  and  privately  conserved  areas.  It  ap- 
pears to  be  tolerant  of  relatively  high  grazing  pressure  in 
thicket  habitat. 

Conservation  measures:  None  recommended. 


Goggia  essexi — Steytlerville,  EC  W.R.  Branch 


Goggia  gemmula 

(Bauer,  Branch  & Good,  1996) 

RICHTERSVELD  PYGMY  GECKO; 

RICHTERSVELD  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Near  Threatened 
Near-endemic 

Taxonomy:  Initially  placed  in  the  genus  Phyllodactylus 
(Bauer  et  al.  1996)  but  transferred  to  the  newly-erected 
genus  Goggia  by  Bauer  et  al.  (1997). 

Distribution:  Endemic  to  the  Richtersveld,  Northern  Cape, 
South  Africa  and  adjacent  parts  of  southern  Namibia. 

EOO:  4 050  km2  (confidence:  medium);  AOO:  405  km2 
(confidence:  medium). 

Habitat:  Found  only  under  exfoliating  flakes  on  small 
dolerite  outcrops  in  valley  bottoms  (Bauer  et.  al.  1996; 
Bauer  & Branch  2003  [2001]). 

Bioregion:  Gariep  Desert;  Richtersveld. 

Assessment  rationale:  Has  a very  restricted  distribution 
(EOO  <5  000  km2,  AOO  <500  km2)  with  range  esti- 
mates under  the  Endangered  thresholds,  and  is  experi- 
encing some  decline  in  the  extent  and  quality  of  habitat 


[Blb(iii)+2b(iii)l  due  to  livestock  grazing  and  tourism. 
However,  these  are  not  major  threats  and  the  species  oc- 
curs mainly  within  the  Richtersveld  National  Park  where  it 
is  largely  protected.  Alluvial  diamond  mining  occurs  main- 
ly along  the  Orange  River  and  does  not  directly  affect  the 
habitat  of  this  species.  It  is  considered  Near  Threatened. 
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Threats:  Loss  and  deterioration  of  habitat  has  occurred 
due  to  overgrazing  by  livestock,  tourism  developments  in 
the  Richtersveld  National  Park,  and  alluvial  diamond  min- 
ing (which  affects  the  general  area). 

Conservation  measures:  Initiate  studies  on  the  species’ 
biology.  Identify  core  habitat  and  protect  this  from  mining 
and  tourism  developments.  Develop  a BMP-S. 


Goggia  gemmula — Richtersveld,  NC  W.R.  Branch 


Goggia  hewitti 

(Branch,  Bauer  & Good,  1995) 

HEWITT’S  PYGMY  GECKO; 

HEWITT’S  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  Described  in  the  genus  Phyllodactylus  (Branch 
et  al.  1995a)  but  transferred  to  Goggia  by  Bauer  et  al. 
(1997). 

Distribution:  Endemic  to  the  Atlas  region  in  the  central 
Cape  Fold  Mountains,  from  the  Swartberg  south  through 
the  Little  Karoo  to  the  Langeberg  and  Outeniekwaberg 
mountains. 

Habitat:  Inhabits  small  rock  outcrops  and  exfoliating 
flakes  on  shale  and  sandstone  outcrops  with  low  vegeta- 
tion cover  (Branch  1990a;  Branch  & Bauer  1995). 

Biome:  Fynbos;  Succulent  Karoo;  Albany  Thicket. 

Assessment  rationale:  Has  a relatively  restricted  range  but 
remains  fairly  common  even  in  areas  subject  to  livestock 
grazing.  Found  in  a number  of  formally  and  privately  con- 
served areas. 

Conservation  measures:  None  recommended. 


Goggia  hewitti — Humansdorp,  EC  W.R.  Branch 
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Goggia  hexapora 

(Branch,  Bauer  & Good,  1995) 

CEDERBERG  PYGMY  GECKO; 

CEDERBERG  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  Initially  described  in  the  genus  Phyllodactylus 
(Branch  et  al.  1995a)  but  transferred  to  Goggia  by  Bauer 
etal.  (1997). 

Distribution:  Endemic  to  the  Atlas  region.  Largely  restrict- 
ed to  the  Western  Cape,  with  a few  records  in  the  adjacent 
Northern  Cape.  Occurs  from  the  Bokkeveldberg  Mountains 
in  the  north  through  the  Cederberg,  Kouebokkeveldberg 
and  Skurweberge  to  Ceres,  and  to  Piketberg  in  the  west. 

Habitat:  Inhabits  small  rock  outcrops  and  exfoliating 
flakes  on  shale  and  sandstone  with  low  vegetation  cover 
(Branch  et  al.  1995a). 

Biome:  Fynbos;  Succulent  Karoo. 

Assessment  rationale:  Common,  with  a relatively  wide 
distribution. 

Conservation  measures:  None  recommended. 


Goggia  hexapora — Farm  Traveller’s  Rest,  Cederberg,  WC  M.  Burger 


Goggia  lineata  (Gray,  1838) 

STRIPED  PYGMY  GECKO; 

STRIPED  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Described  in  the  genus  Phyllodactylus  but 
later  transferred  to  Goggia  (Bauer  et  al.  1997).  Many 
specimens  previously  referred  to  this  species  (e.g.  FitzSi- 
mons  1943)  have  subsequently  been  transferred  to  other 
species  (Branch  etal.  1995a). 


Goggia  lineata — just  N of  Noup,  NC  G.J.  Alexander 


Gnppia  lineata 
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Distribution:  Largely  restricted  to  South  Africa,  with  iso- 
lated populations  in  the  Sperrgebiet  (Aurusberg)  and  Ka- 
rasburg  district  of  southern  Namibia  (Branch  1994a).  In 
South  Africa  the  distribution  includes  the  western  parts  of 
the  Northern  and  Western  Cape  provinces,  where  it  ex- 
tends into  the  western  parts  of  the  Little  Karoo.  Records 
from  the  foothills  of  the  Nuweveldberg  Mountain  (Karoo 
National  Park,  Branch  & Braack  1989)  might  represent 
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an  isolated  population.  It  has  also  been  recorded  from 
offshore  islands  (Schaapen  and  Meeuw)  near  Saldanha 
(Branch  1991). 

Habitat:  Inhabits  small  rock  outcrops  and  rock  piles  with 
low  vegetation  cover,  and  dead  Aloe  and  Crassula  stems 
(Branch  et  al.  1995a). 

Biome:  Fynbos;  Succulent  Karoo;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  common,  and  rel- 
atively tolerant  of  low-level  agricultural  and  urban  devel- 
opment. 

Conservation  measures:  None  recommended. 


Goggia  lineata — near  Lambert's  Bay,  NC  J.  Marais 


Goggia  microlepidota  (FitzSimons,  1939) 

SMALL-SCALED  GECKO; 

SMALL-SCALED  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  Initially  placed  in  the  genus  Phyllodactylus 
(FitzSimons  1939,  1943)  but  transferred  to  Goggia  by 
Bauer  et  al.  (1997). 

Distribution:  Endemic  to  the  Western  Cape,  South  Af- 
rica, inhabiting  the  northern  Cape  Fold  Mountains,  from 
Kliphuis  to  Heuningvlei  in  the  Cederberg  in  the  north,  and 
to  Keeromsberg  in  the  south.  The  northernmost  record 
(3119CA,  Visser  1984b)  has  not  been  confirmed  by 
vouchers  or  recent  records. 

Habitat:  Inhabits  large  rock  cracks  on  extensive  rock  out- 
crops in  fynbos  and  transitional  vegetation  (Branch  & 
Bauer  1996). 

Bioregion:  Northwest  Fynbos;  Southern  Fynbos. 

Assessment  rationale:  The  EOO  (9  499  km2)  is  below 
the  Vulnerable  threshold,  and  the  area  where  it  occurs  is 
extensively  used  for  outdoor  activities.  Although  includ- 
ed (as  Restricted)  in  previous  regional  Red  Data  Books 
(McLachlan  1978;  Branch  1988a)  and  considered  to  be 
rare,  the  species  is  now  known  to  be  fairly  widely  distrib- 
uted in  mostly  undisturbed  mountainous  country.  Because 
of  their  size  and  attractiveness,  these  geckos  may  be  tar- 
geted by  the  pet  trade — they  prefer  large  exfoliating  rock 
cracks  which  are  easily  destroyed  by  targeted  collecting. 
However,  there  is  no  evidence  of  range  contraction  or  of 
major  threats  that  have  caused  population  declines.  For 
the  current  assessment  this  species  is  thus  classified  as 
Least  Concern. 


Goggia  microlepidota — Witsenberg,  WC  A.L.  de  Villiers 


Conservation  measures:  Periodically  monitor  the  species' 
known  range,  population  densities  and  habitat  to  detect 
any  declines  and  threats. 
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Goggia  rupicola  (FitzSimons,  1938) 

NAMAQUA  PYGMY  GECKO; 

NAMAQUALAND  DWARF  LEAF-TOED  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  Initially  described  in  the  genus  Phyllodactylus 
and  treated  as  a northern  subspecies  of  P.  lineatus  (FitzSi- 
mons 1938,  1943;  Loveridge  1947),  but  revived  as  a full 
species  by  Branch  etal.  (1995a)  and  transferred  to  a new 
genus  ( Goggia ) by  Bauer  et  al.  (1997). 

Distribution:  Endemic  to  Namaqualand,  South  Africa 
where  it  occurs  in  the  Kamiesberg  and  Komaggas  Hills, 
reaching  Steinkopf  in  the  north.  It  is  absent  from  the  Rich- 
tersveld  (Bauer  & Branch  2003  [2001]). 

Habitat:  Utilises  small  rock  outcrops  and  exfoliating  flakes 
on  rock  boulders  and  bedrock  in  Succulent  Karoo  vegeta- 
tion. 

Biome:  Succulent  Karoo. 

Assessment  rationale:  Has  a moderate  distribution  in  an 
area  of  low  agricultural  and  human  impact.  Some  parts  of 
its  habitat  have  been  transformed  by  livestock  overgraz- 
ing, but  this  practice  may  also  have  generated  some  habi- 
tat by  exposing  bedrock. 

Conservation  measures:  None  recommended. 


Goggia  rupicola,  adult  and  juvenile — Kliprand,  NC  M.  Burger 
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Genus  Hemidactylus  Oken,  1817 — tropical  house  geckos 


Hemidactylus  is  a large  genus  distributed  widely  through- 
out the  Pacific  region,  southern  Europe,  Asia,  South  Amer- 
ica, Africa  and  the  Arabian  Peninsula.  Some  commensal 
species  continue  to  spread  through  tropical  and  subtropi- 
cal regions.  The  genus  contains  over  122  species  (Uetz 
2012),  only  one  {H.  mabouia)  of  which  occurs  in  the  Atlas 
region.  These  are  medium-sized,  nocturnal  geckos  that  oc- 


cur in  a wide  range  of  habitats — the  genus  includes  terres- 
trial, arboreal  and  rock-living  species.  Females  usually  lay 
a pair  of  hard-shelled  eggs,  and  some  all-female  species 
(e.g.  H.  garnotii)  reproduce  parthenogenetically  (Kluge  & 
Eckhardt  1969).  Several  species,  including  H.  mabouia, 
have  become  commensal  and  are  so  common  that  they 
are  considered  pests  in  some  urban  areas. 


Hemidactylus  mabouia 
(Moreau  de  Jonnes,  1818) 

COMMON  TROPICAL  HOUSE  GECKO; 

MOREAU’S  TROPICAL  HOUSE  GECKO 

William  R.  Branch 

Regional:  Least  Concern 

Taxonomy:  Problematic.  There  is  little  genetic  divergence 
between  specimens  throughout  most  of  the  species'  large 
range,  particularly  in  the  New  World,  indicating  anthropo- 
genic colonisation  within  the  last  500  years  (Carranza  & 
Arnold  2006).  However,  the  situation  in  east  and  southern 
Africa  is  confusing.  Vences  et  al.  (2004)  noted  deep  ge- 
netic divergence  in  populations  in  the  western  Indian  Ocean 
region  and  revived  H.  mercatorius  for  these  populations.  A 
single  African  specimen  from  Mozambique  was  also  diver- 
gent and  they  noted  that  the  status  of  populations  in  the 
Indian  Ocean  coastal  region  and  the  subcontinent  required 
more  detailed  study.  Rocha  et  al.  (2005)  noted  that  Hemi- 
dactylus from  the  Gulf  of  Guinea  islands  clustered  with  pop- 
ulations from  Madagascar  and  the  Comores,  and  they  also 
used  the  name  H.  mercatorius  for  these  populations  (Rocha 
et  al.  2010).  They  also  noted  for  mainland  African  H.  ma- 
bouia that "...  multiple  cryptic  lineages  exist  within  this  ‘spe- 
cies', and  the  current  taxonomic  arrangement  is  completely 
inadequate''.  Provisionally,  H.  mabouia  is  retained  for  popu- 
lations in  the  Atlas  region,  although  it  should  be  cautioned 
that  not  all  anthropogenic  translocations  within  this  region 
necessarily  derive  from  the  same  source  population. 

Distribution:  The  natural  distribution  in  Africa  is  along  the 
Indian  Ocean  coastal  area  from  southern  Somalia  to  north- 
ern KwaZulu-Natal,  and  in  West  Africa  from  Angola  to  Li- 
beria and  Senegal.  The  species  also  occurs  naturally  along 
the  east  coast  of  South  America  and  in  the  Antilles.  Within 
the  Atlas  region  the  natural  range  was  previously  restricted 
to  mesic  areas  of  the  northern  provinces  and  Indian  Ocean 
coastal  strip  south  to  Maputaland  (FitzSimons  1943).  Bour- 
quin  (1987)  noted  the  expansion  of  populations  along  the 
whole  KwaZulu-Natal  coast.  As  it  is  commensal,  its  range 
within  the  Atlas  area  has  increased  due  to  translocations, 
mainly  to  urban  areas  (pink  cells  on  map  reflect  further  ex- 
pansion since  Bourquin  1987).  FitzSimons  (1943:  48)  dis- 
missed early  records  from  Pretoria  (Roux  1907)  and  Mortim- 
er in  the  Western  Cape  (Cott  1934)  as  ‘extremely  doubtful' 
and  ‘quite  unacceptable',  respectively.  However,  both  may 
have  reflected  very  early  translocations.  This  gecko  has  also 
been  extensively  translocated  internationally  (see  review  by 
Kraus  2009),  but  only  in  its  natural  range  does  it  inhabit 
trees  and  rock  outcrops  in  woodland. 


Hemidactylus  mabouia 


Hemidactylus  mabouia — Malangane,  S Mozambique  J.  Marais 


Habitat:  Mainly  found  in  the  Indian  Ocean  Coastal  region 
but  extends  into  adjacent  habitats.  Scansorial  and  found 
in  varied  habitats,  especially  on  trees  where  it  shelters 
under  bark  (Branch  1998).  Readily  translocates  to  urban 
areas  where  it  occupies  buildings  (Branch  1998). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland; 
Albany  Thicket. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Genus  Homopholis  Boulenger,  1885 — velvet  geckos 


Homopholis  is  a small  genus  consisting  of  three  species  of 
large-bodied  African  geckos,  of  which  two  (H.  mulleri,  H. 
wahlbergii)  occur  in  the  Atlas  region.  The  third  species,  H. 
fasciata , occurs  in  East  Africa  with  a northern  subspecies 
{H.  f.  erlangeri ) found  in  Somalia.  Madagascan  species 
previously  included  in  Homopholis  (e.g.  H.  heterolepis) 


are  now  referred  to  Blaesodactylus,  together  with  a few 
recently  described  species  (see  Greenbaum  et  al.  2007 
for  a discussion  of  the  convoluted  history  of  these  genera). 
These  are  large,  soft-skinned,  nocturnal  and  mainly  arbo- 
real geckos.  In  the  Atlas  region  the  endemic  H.  mulleri  has 
a restricted  range  and  is  considered  Vulnerable. 


Homopholis  mulleri  Visser,  1987 

MULLER’S  VELVET  GECKO 

William  R.  Branch 

Global:  Vulnerable  Blab(iii)+2ab(iii) 

Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  Limpopo  Province,  South  Africa, 
where  it  is  restricted  to  Mopane  Veld  around  the  Sout- 
pansberg. 

E00:  13  500  km2  (confidence:  medium);  AOO:  2 564  km2 
(confidence:  medium). 

Habitat:  Nocturnal,  sheltering  in  holes  in  Marula  ( Sclero - 
carya  birrea  subsp.  caffra)  and  Knob-thorn  ( Acacia  nigres- 
cens ) trees  in  Mopane  Veld  (Visser  1987;  Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Mopane. 

Assessment  rationale:  Very  poorly  known  with  a restricted 
range  (E00  <5  000  km2,  AOO  <2  000  km2),  number 
of  locations  <10  [Bla+2a]),  and  inhabiting  specialised 
habitat  subject  to  loss  and  degradation  due  to  increasing 
land  transformation  for  agriculture  and  urban  development 
[Blb(iii)+2b(iii)]. 

Threats:  Mopane  habitat  is  subject  to  multiple  threats  in- 
cluding increased  fire  events,  bush  clearance  for  agricultur- 
al use,  extraction  of  mature  trees  for  firewood,  wood  carv- 
ing and  charcoal  production,  and  open-cast  coal  mining. 

Conservation  measures:  Obtain  detailed  habitat  and  dis- 
tribution data,  and  basic  biological  data.  Assess  the  spe- 
cies’ possible  dependence  on  mature  Mopane  Trees  (Co/o- 
phospermum  mopane),  because  of  the  threats  to  Mopane 
habitat  from  fire,  wood  utilisation  and  land  clearance  for 
agricultural  use.  Develop  a BMP-S. 


Homopholis  mulleri — Makgabeng  area,  W of  Senwabawana  (Bochum), 
LIMP  M.  Burger 
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Homopholis  wahlbergii  (A.  Smith,  1849) 

WAHLBERG’S  VELVET  GECKO 

William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  Greenbaum  et  al.  (2007)  noted  that  Bouleng- 
er’s  (1885)  amendment  of  the  species  name  to  ‘ wahl- 
bergii”,  the  name  used  predominately  in  subsequent  litera- 
ture, was  unjustified.  However,  according  to  Ulber  (1999), 
this  is  incorrect  as  Smith  (1849)  included  a separate  pub- 
lisher’s errata  slip  which  indicated  that  ‘walbergii’  should 
be  corrected  to  ‘wahlbergii’  wherever  it  appeared.  Such  an 
inserted  slip,  under  Article  32.5.1.1  of  the  ICZN  (1999), 
is  clear  evidence  of  an  inadvertent  error  that  must  be  cor- 
rected. The  absence  of  the  errata  slip  from  some  copies  of 
Smith’s  work  has  contributed  to  confusion  on  this  point. 
Greenbaum  et  al.  (2007)  found  significant  genetic  di- 
vergence in  a specimen  from  northern  Limpopo  and  this 
should  be  investigated.  Loveridge’s  (1944b)  name  Homo- 
pholis wahlbergii  arnoldi  (type  locality:  Mahalapsi  River, 
Botswana),  with  paratypes  from  the  Zimbabwean  locali- 
ties of  Birchenough  Bridge,  Bulawayo  and  World’s  View, 
may  be  applicable  to  this  specimen. 

Distribution:  Distributed  from  Mozambique  (south  of  the 
Zambezi  River)  to  KwaZulu-Natal  in  the  east,  extending 
westwards  through  central  and  southern  Zimbabwe,  and 
Limpopo  and  Mpumalanga  provinces  in  South  Africa,  and 
along  the  eastern  border  of  Botswana  to  Gaborone.  An 
old  record  of  a specimen  (TM  1534)  collected  in  1919  at 
Malahopye  (plotted  at  2526DA)  is  unsupported  by  mod- 
ern records  and  may  represent  a translocation.  Bourquin’s 


Homopholis  wahlbergii — Schoemanskloof  region,  MPM  M.  Burger 


(2004)  record  (2830CA)  in  central  KwaZulu-Natal  is  out- 
side the  species’  expected  range  and  requires  confirmation. 

Habitat:  Mainly  nocturnal  but  also  active  on  overcast 
days.  Shelters  in  shaded  rock  cracks  in  savanna  habitats; 
also  occasionally  inhabits  hollow  trees  and  hides  under 
loose  bark  (Branch  1998).  May  be  found  on  farmhouses 
but  is  uncommon  in  dense  urban  areas. 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread  and  common,  and  tol- 
erant of  low  density  urban  developments. 

Conservation  measures:  None  recommended. 
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Genus  Lygodactylus  Gray,  1864 — dwarf  day  geckos 


The  genus  Lygodactylus  is  distributed  throughout  sub-Sa- 
haran Africa  and  Madagascar,  with  two  species — some- 
times placed  in  the  genus  Vanzoia — found  in  South  Amer- 
ica. A number  of  Madagascan  species  have  also  been 
placed  in  separate  genera/subgenera  (e.g.  Domerguella , 
Millotisaurus , Mic  rosea  I a botes)  but  until  their  status  has 
been  satisfactorily  resolved,  they  are  best  included  in 
Lygodactylus  (Puente  et  al.  2005).  There  are  about  60 
species  (Uetz  2012)  in  the  genus,  with  about  40  species 
on  mainland  Africa.  Eight  species  (two  with  isolated  sub- 
species, one  poorly  defined) — five  endemic — occur  in  the 
Atlas  region  (Jacobsen  1992a;  Branch  1998).  A molecu- 


lar phylogenetic  analysis  of  the  genus  is  underway  (Scott 
et  al.  2012).  These  dwarf  diurnal  geckos  have  a taste 
for  ants.  They  may  be  arboreal  or  rupicolous,  the  latter 
species  often  having  very  restricted  ranges.  As  a conse- 
quence, one  species  (L  methueni)  in  the  Atlas  region  is 
considered  Vulnerable  and  three  taxa  (L  graniticolus,  L 
ocellatus  soutpansbergensis , L.  waterbergensis)  are  con- 
sidered Near  Threatened.  The  chief  threats  are  deteriora- 
tion of  habitat  quality,  afforestation  and  fire  risk.  Lygodac- 
tylus nigropunctatus  incognitus  and  L.  n.  montiscaeruli 
have  small  ranges  but  are  considered  Data  Deficient  be- 
cause of  taxonomic  uncertainty. 


Lygodactylus  bradfieldi  Hewitt,  1932 

BRADFI ELD’S  DWARF  GECKO 

William  R.  Branch 

Regional:  Least  Concern 

Taxonomy:  Treated  as  a subspecies  of  Lygodactylus  cap- 
ensis  by  FitzSimons  (1943),  and  as  a synonym  of  the 
same  species  by  Loveridge  (1947),  but  revived  as  a full 
species  by  Pasteur  (1965).  Preliminary  (and  ongoing)  ge- 
netic studies  (Travers  2012)  indicate  that  L.  bradfieldi 
does  occur  in  Limpopo  Province  as  indicated  by  Jacobsen 
(2011). 

Distribution:  Occurs  from  the  Northern  Cape  through 
Namibia  to  southern  Angola,  with  an  apparently  isolat- 
ed population  in  northwestern  Limpopo  Province,  eastern 
Botswana  and  adjacent  southwestern  Zimbabwe  (Branch 
1998;  Jacobsen  2011).  The  southernmost  record 
(2429CA)  in  Limpopo  Province  is  considered  questiona- 
ble as  it  may  represent  a translocation  or  an  atypical  L.  c. 
capensis  specimen  (Jacobsen  2011). 

Habitat:  Arboreal,  living  on  tree  trunks  and  sheltering 
under  dead  bark  or  in  holes  (Branch  1998).  Favours 
stands  of  Acacia  trees  along  river  courses. 

Biome:  Savanna;  Desert;  Nama-Karoo;  Succulent  Karoo 
(marginal). 

Assessment  rationale:  Widespread  and  common,  with  no 
major  threats. 

Conservation  measures:  None  recommended. 


Lygodactylus  bradfieldi — Venetia  Li m popo  N R,  LI  M P M . Bu rger 
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Lygodactylus  capensis  capensis 
(A.  Smith,  1849) 

COMMON  DWARF  GECKO;  CAPE  DWARF  GECKO 
William  R.  Branch 

Regional:  Least  Concern 

Taxonomy:  A widespread  species  with  a number  of  poorly 
defined  subspecies.  Lygodactylus  bradfieldi  was  also  pre- 
viously considered  a subspecies  of  L.  capensis.  A modern 
genetic  analysis  is  required  to  resolve  the  taxonomy. 

Distribution:  Its  natural  range  is  from  Tanzania  south- 
wards to  Botswana,  Northern  Cape,  northwestern  Free 
State,  Gauteng,  Swaziland  and  KwaZulu-Natal,  and  west- 
wards into  southern  Angola.  Like  the  Tropical  House 
Gecko  ( Hemidactylus  mabouia),  this  species  is  commen- 
sal and  is  expanding  its  range.  There  are  numerous  intro- 
duced populations  (pink  cells  on  map),  e.g.  Port  Eliza- 
beth, Grahamstown  (Branch  1998);  Bloemfontein  (Bates 
2005b);  near  Stellenbosch  and  at  Somerset  West  (De  Vil- 
liers  2006),  near  Cape  Town  (Witberg  & Van  Zyl  2008), 
George  (Jacobsen  2012),  East  London,  and  even  in  Addo 
Elephant  National  Park  (W.R.  Branch  pers.  obs.). 

Habitat:  Arboreal  in  savanna  habitats  but  adapts  readily  to 
urban  situations.  Rapidly  expanding  its  range  in  the  Atlas 
region,  but  apparently  not  extending  into  natural  vegetation. 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland 
(marginal). 

Assessment  rationale:  Widespread  and  common  with  no 
major  threats.  It  is  also  commensal  and  easily  translocated. 

Conservation  measures:  None  recommended. 


Lygodactylus  capensis — Port  Elizabeth,  EC  W.R.  Branch 


Lygodactylus  graniticolus  Jacobsen,  1992 

GRANITE  DWARF  GECKO 

William  R.  Branch 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Previously  confused  with  Lygodactylus  ocella- 
tus  (FitzSimons  1943). 

Distribution:  An  ultra-endemic  restricted  to  granitic  hills 
in  Percy  Fyfe  Nature  Reserve  (Jacobsen  1992a)  and  the 
nearby  Witvinger  Nature  Reserve  (see  photo)  in  Limpopo 
Province,  South  Africa. 

EOO:  675  km2  (confidence:  high);  AOO:  9 km2  (confi- 
dence: medium). 

Habitat:  Inhabits  crevices  between  boulders  on  rock  out- 
crops at  1 500  m in  bushveld  habitat  (Jacobsen  1992a). 

Vegetation  type:  SVcb  23  Polokwane  Plateau  Bushveld. 

Assessment  rationale:  An  ultra-restricted  endemic  (EOO 
= 675  km2,  AOO  9 km2)  known  from  two  adjacent  popu- 
lations at  a single  location  [Bla  + 2a]  in  Percy  Fyfe  and 
Witvinger  nature  reserves.  Both  are  protected  areas  but  pub- 
lic access  is  allowed,  and  at  Percy  Fyfe,  firewood  is  removed 
(W.R.  Branch  pers.  obs.)  and  there  have  been  reports  of 
cattle  grazing  within  the  reserve,  so  some  loss  of  quality 


and  extent  of  habitat  may  occur.  Some  areas  adjacent  to  the 
reserve  with  seemingly  suitable  habitat  are  used  for  cattle 
ranching,  but  there  do  not  appear  to  be  any  threats  to  the 
species  habitat  there  (A.M.  Bauer  pers.  comm.).  Consider- 
ing its  highly  restricted  range  and  the  possibility  of  future 
threats,  this  species  is  classified  as  Near  Threatened. 

Threats:  Although  part  of  the  population  falls  in  a pro- 
tected area,  this  area  is  small  and  adjacent  regions  are 
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affected  by  agriculture  and  urbanisation.  Tourist  develop- 
ments within  the  reserve  can  also  be  expected.  Fire  is  the 
most  likely  threat  affecting  the  location,  but  it  is  unlikely 
that  this  would  seriously  compromise  the  population,  as 
the  geckos  would  be  protected  by  their  rocky  habitat. 

Conservation  measures:  Carry  out  detailed  surveys  of  the 
population  and  of  suitable  habitat  in  areas  adjacent  to 
Percy  Fyfe  Nature  Reserve.  Confirm  the  species’  status  by 
means  of  a molecular  assessment. 


Lygodactylus  graniticolus — WitvingerNR,  LIMP  W.D.  Haacke 


Lygodactylus  methueni  FitzSimons,  1937 

METHUEN’S  DWARF  GECKO 

William  R.  Branch 

Global:  Vulnerable  B lab(iii) +2ab(iii) 

Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Limpopo  Province, 
South  Africa.  Found  only  in  Woodbush  Forest  Reserve  and 
vicinity  (Jacobsen  1988b,  1989)  and  Wolkberg  Wilder- 
ness Area. 

EOO:  1 620  km2  (confidence:  high);  AOO:  495  km2  (con- 
fidence: high). 


Lygodactylus  methueni — Wolkberg  Wilderness  Area,  LIMP  M.  Burger 


Habitat:  Rupicolous,  inhabiting  rock  cracks  on  isolat- 
ed outcrops  in  montane  grassland  at  elevations  of  about 
1 700  m;  may  climb  onto  tree  trunks  adjacent  to  rock  out- 
crops, but  does  not  enter  forests  or  plantations  (Jacobsen 
1989;  Branch  1998). 

Vegetation  type:  Gm  25  Woodbush  Granite  Grassland; 
Gm  26  Wolkberg  Dolomite  Grassland. 

Assessment  rationale:  Has  a very  small  range  (EOO 
<5  000  km2  and  AOO  <500  km2,  both  under  the  Endan- 
gered thresholds)  with  6-10  locations  (under  the  Vulner- 
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able  threshold)  [Bla+2a].  This  species  has  very  specific 
habitat  associations  and  much  of  the  known  range  has 
experienced  extensive  afforestation  that  has  contributed 
to  fragmentation  of  its  range.  Other  threats  include  the 
use  of  herbicides  in  forestry  management  and  an  increase 
in  anthropogenic  fire  risk  in  montane  grasslands,  both  of 
which  result  in  a decline  in  the  extent  and  quality  of  habi- 
tat [Blb(iii)+2b(iii)]. 


Threats:  There  is  a decline  in  habitat  quality  due  to  shad- 
ing by  exotic  plantations,  increases  in  fires  and  possibly 
also  the  use  of  herbicides. 

Conservation  measures:  Assess  isolated  populations  (col- 
onies) and  manage  connectivity  between  them.  Estimate 
the  threats  from  existing  forestry  practice  and  increased 
anthropogenic  fire  risk.  Carry  out  a PHVA  and  develop  a 
BMP-S. 


Lygodactylus  nigropunctatus 
nigropunctatus  Jacobsen,  1992 
BLACK-SPOTTED  DWARF  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  taxonomic  status  of  the  three  subspecies 
has  been  assessed  using  molecular  techniques,  and  all 
appear  to  represent  distinct  species  (Travis  2012).  The 
status  of  the  isolated  population  in  North-West  Province, 
currently  assigned  to  Lygodactylus  nigropunctatus  nigrop- 
unctatus, should  be  investigated. 

Distribution:  Endemic  to  South  Africa  where  it  is  fairly 
widespread  in  southern  Limpopo,  northern  Mpumalan- 
ga and  northern  Gauteng,  with  an  isolated  population  in 
North-West  Province. 
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Habitat:  Rupicolous,  sheltering  in  cracks  in  rock  out- 
crops in  savanna  at  elevations  of  700-800  m (Jacobsen 
1992a). 

Biome:  Savanna. 

Assessment  rationale:  Fairly  widespread  and  common. 
Conservation  measures:  None  recommended. 


Lygodactylus  nigropunctatus  nigropunctatus — 13  km  SW  of  Haenertsburg, 
LIMP  J.  Marais 


Lygodactylus  nigropunctatus  incognitus 
Jacobsen,  1992 
CRYPTIC  DWARF  GECKO 

William  R.  Branch 

Global:  Data  Deficient 
Endemic 

Taxonomy:  A recent  molecular  study  (Travers  2012)  indi- 
cates that  this  subspecies  is  genetically  well-defined  and 
may  represent  a full  species. 

Distribution:  An  ultra-endemic,  restricted  to  the  sum- 
mit of  the  Soutpansberg,  Limpopo,  South  Africa  (Jacob- 
sen 1992a).  A visual/photographic  record  (A. A.  Turner  & 
S.J.  Davis  pers.  obs.,  SARCA  135011)  from  Lajuma  Peak 
(2329AB,  not  plotted)  in  the  Soutpansberg  may  be  refer- 
rable  to  Lygodactylus  nigropunctatus  incognitus. 


1 fiFTI  |20H  [22H  |5SH 

_ Lygodactylus  nigropunctatus  incognitus 
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E00:  2 700  km2  (confidence:  medium);  A00:  675  km2 
(confidence:  medium). 

Habitat:  Found  on  outcrops  in  grassland  and  woody 
patches  at  altitudes  of  1 282-1  747  m (Jacobsen  1992a; 
Kirchhof  et  al.  2010).  Has  also  been  observed  on  the 
walls  of  houses  (Kirchhof  et  al.  2010). 

Vegetation  type:  SVcb  21  Soutpansberg  Mountain  Bush- 
veld;  Gm  28  Soutpansberg  Summit  Sourveld. 

Assessment  rationale:  Poorly  known.  It  has  a restricted 
range  (EOO  <5  000  km2),  is  known  from  less  than  10  lo- 
cations, and  its  habitat  quality  may  be  negatively  affected 
by  agriculture  and  ecotourism,  indicating  that  it  could  be 
considered  Vulnerable.  However,  it  is  classified  as  Data 
Deficient  because  its  taxonomic  status  is  unresolved. 

Threats:  This  gecko’s  range  is  subject  to  increasing  eco- 
tourism developments  where  range  management  pro- 
motes large  mammal  grazing,  possibly  leading  to  an  in- 
crease in  frequency  of  anthropogenic  fires.  Habitat  loss 
also  occurs  due  to  the  development  of  lodges  and  infra- 
structure (e.g.  the  use  of  natural  rock  for  the  building  of 
lodges  or  other  walls). 

Conservation  measures:  Investigate  the  taxonomic  status 
of  this  subspecies.  Carry  out  detailed  surveys  to  assess 
range  and  habitat  requirements,  and  the  extent  and  nature 
of  threats.  Conduct  a PHVA  and  draft  a BMP-S. 


Lygodactylus  nigropunctatus  montiscaeruli 
Jacobsen,  1992 
MAKGABENG  DWARF  GECKO 

William  R.  Branch 

Global:  Data  Deficient 
Endemic 

Taxonomy:  This  taxon  is  genetically  well-defined  and  may 
represent  a full  species  (Travers  2012). 

Distribution:  Endemic  to  the  Makgabeng  Hills  and  Blou- 
berg,  Limpopo,  South  Africa. 

EOO:  2 025  km2  (confidence:  low);  AOO:  600  km2  (con- 
fidence: low). 

Habitat:  Occupies  cracks  and  cliff  faces  on  sandstone  out- 
crops (Jacobsen  1992a). 

Bioregion:  Central  Bushveld. 

Assessment  rationale:  Restricted  and  known  from  two  adja- 
cent populations.  EOO  <5  000  km2  and  AOO  <2  000  km2, 
occurs  at  no  more  than  five  locations  [Bla+2a],  and  experi- 
encing loss  of  quality  and  extent  of  habitat  [Blb(iii)+2b(iii)j 
outside  protected  areas,  indicating  that  it  could  be  consid- 
ered Vulnerable.  However,  it  is  classified  as  Data  Deficient 
because  its  taxonomic  status  is  unresolved. 

Threats:  The  range  is  subject  to  increasing  ecotourism  and 
game  farming  developments  where  range  management 
promotes  large  mammal  grazing,  possibly  leading  to  an 
increase  in  the  frequency  of  anthropogenic  fires.  Habitat 
loss  also  occurs  during  development  of  lodges  and  infra- 
structure (e.g.  the  use  of  natural  rock  as  building  material). 

Conservation  measures:  Assess  the  taxonomic  status  of 
this  subspecies.  Conduct  detailed  surveys  of  its  range  and 
habitat  requirements,  and  assess  existing  threats.  Conduct 
a PHVA  and  draft  a BMP-S. 
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Lygodactylus  nigropunctatus  montiscaeruli — Blouberg,  LIMP  W.R.  Branch 
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Lygodactylus  ocellatus  ocellatus 
Roux,  1907 
SPOTTED  DWARF  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Endemic 

Taxonomy:  With  the  recognition  of  a northern  subspe- 
cies, L.  ocellatus  soutpansbergensis  (Jacobsen  1994b), 
the  typical  subspecies  now  has  a reduced  range.  There 
is  a need  for  molecular  studies  to  determine  the  status  of 
L.  o.  soutpansbergensis,  the  isolated  populations  of  L.  o. 
ocellatus,  and  specimens  listed  as  ‘ Lygodactylus  ocellatus 
Complex’  by  Jacobsen  (1989). 

Distribution:  Endemic  to  the  Atlas  region.  The  species 
is  widespread  in  Mpumalanga,  extending  into  adjacent 
southeastern  Limpopo,  Gauteng,  the  northeastern  parts 
of  North-West  Province  and  western  Swaziland.  A Virtu- 
al Museum  record  (2730DA)  extends  the  known  range 
southwards  into  northern  KwaZulu-Natal.  The  record  in 
the  Lebombo  Mountains  (253 1BD)  adjacent  to  Mozam- 
bique requires  confirmation,  as  does  an  isolated  record 
at  Farm  Hangklip  (2327DA,  TM  64842).  Several  records 
from  throughout  the  former  Transvaal  Province,  mapped 
under  the  name  ‘ Lygodactylus  ocellatus  Complex’  by 
Jacobsen  (1989),  were  not  plotted  on  the  map  here  be- 
cause their  status  requires  investigation. 

Habitat:  Rupicolous  on  small  rock  outcrops  in  grassland 
and  savanna  (Branch  1998).  It  may  occur  in  small  groups 
in  large  outcrops,  and  takes  refuge  in  crevices  between 
and  under  boulders  (Jacobsen  1989). 

Biome:  Grassland;  Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Lygodactylus  ocellatus  ocellatus — near  Dullstroom,  MPM  J.  Marais 


Lygodactylus  ocellatus  soutpansbergensis 
Jacobsen,  1994 
SOUTPANSBERG  DWARF  GECKO 

William  R.  Branch 

Global:  Near  Threatened 
Endemic 

Taxonomy:  There  is  a need  for  a molecular  study  to  evalu- 
ate the  relationship  between  this  isolated  subspecies  and 
L.  o.  ocellatus. 

Distribution:  Endemic  to  the  summit  region  of  the  Sout- 
pansberg,  Limpopo,  South  Africa. 

EOO:  4 050  km2  (confidence:  medium);  AOO:  1 250  km2 
(confidence:  medium). 

Habitat:  Rupicolous,  living  in  small  rock  outcrops  in  mon- 
tane grassland  and  savanna  (850-1  500  m)  (Jacobsen 
1994b). 

Vegetation  type:  SVcb  21  Soutpansberg  Mountain  Bush- 
veld. 

Assessment  rationale:  Has  a restricted  range  (EOO 
<5  000  km2,  AOO  <2  000  km2).  Loss  of  quality  and  ex- 
tent of  habitat  [Blb(iii)+2b(iii)j  outside  of  protected  areas 


is  likely  due  to  increased  human  activity  in  the  region  (eco- 
tourism,  hiking,  agriculture),  but  a classification  of  Near 
Threatened  is  considered  appropriate  at  this  time. 

Threats:  Its  range  is  subject  to  increasing  ecotourism  de- 
velopments where  range  management  promotes  large 
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mammal  grazing,  possibly  leading  to  an  increase  in  fre- 
quency of  anthropogenic  fires.  Habitat  loss  also  occurs 
due  to  the  development  of  lodges  and  infrastructure  (e.g. 
the  use  of  natural  rock  for  lodge  building  or  walls). 

Conservation  measures:  Investigate  the  taxonomic  status 
of  this  subspecies,  the  extent  of  its  range  and  habitat  re- 
quirements, and  the  threats  present  in  the  region.  Compile 
a BMP-S. 


Lygodactylus  ocellatus  soutpansbergensis — Soutpansberg,  LIMP  J.  Marais 


Lygodactylus  stevensoni  Hewitt,  1926 

STEVENSON’S  DWARF  GECKO 

William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  Although  treated  as  a subspecies  of  Lygodacty- 
lus capensis  by  FitzSimons  (1943),  L.  stevensoni  was  el- 
evated to  a full  species  by  Pasteur  (1965).  There  is  a need 
for  a more  complete  assessment,  with  molecular  analysis, 
of  the  identity  and  taxonomic  status  of  the  ‘relict’  popula- 
tions at  Lillie  Nature  Reserve  (Jacobsen  1989). 

Distribution:  Restricted  to  the  Limpopo  River  valley,  ex- 
tending east  into  the  extreme  northern  parts  of  the  Kruger 
National  Park  and  north  to  the  Khami  Ruins  and  Mato- 
pos  Hills  in  southern  Zimbabwe  (Branch  1998).  A pos- 
sible relict  population  in  the  Lillie  Nature  Reserve  (Jacob- 
sen 1989)  and  vicinity  in  southeastern  Limpopo  has  been 
plotted  on  the  map,  but  its  taxonomic  status  requires  fur- 
ther assessment. 

Habitat:  Prefers  shaded  crevices  in  sandstone  and  granite 
outcrops  in  wooded  savanna,  but  may  also  utilise  dead 
trees  and  the  walls  of  buildings  (Branch  1998). 

Bioregion:  Mopane;  Lowveld. 

Assessment  rationale:  Although  this  species  has  a rela- 
tively restricted  and  fragmented  distribution  in  the  Atlas 
region  (EOO  <20  000  km2),  it  is  not  known  to  be  experi- 
encing population  declines  or  habitat  loss  and  is  tolerant 
of  habitat  transformation.  Its  range  in  the  region  consti- 
tutes <33%  of  its  global  range. 

Conservation  measures:  Conduct  further  studies  on  the 
species’  range  in  the  Atlas  region,  concentrating  on  the 
conservation  and  taxonomic  status  of  the  relict  population 
from  Lillie  Nature  Reserve  (Jacobsen  1989). 


Lygodactylus  stevensoni — Venetia  Limpopo  NR,  LIMP  M.  Burger 


GEKKONIDAE 


124 


SURICATA  1 (201 4] 


Lygodactylus  waterbergensis 
Jacobsen,  1992 
WATERBERG  DWARF  GECKO 

William  R.  Branch 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues,  although  genetic  distance 
between  the  apparently  isolated  populations  should  be  as- 
sessed. 

Distribution:  Endemic  to  the  Waterberg  region,  including 
rocky  outliers  (e.g.  2427BC),  in  Limpopo  Province,  South 
Africa. 

EOO:  2 025  km2  (confidence:  medium);  A00:  600  km2 
(confidence:  medium). 

Habitat:  Rupicolous,  sheltering  in  sandstone  outcrops  in 
grassland  or  scrub  at  1 500-2  000  m (Jacobsen  1992a). 

Vegetation  type:  SVcb  17  Waterberg  Mountain  Bushveld. 

Assessment  rationale:  Has  a restricted  range  (EOO 
<5  000  km2,  AOO  <2  000  km2),  is  known  from  less  than 
10  locations  [Bla  + 2a],  and  a loss  of  quality  and  extent 
of  habitat  outside  of  protected  reserves  is  predicted.  How- 
ever, as  the  area  is  poorly  surveyed  and  the  range  has  re- 
cently been  extended,  the  species  is  conservatively  treated 
as  Near  Threatened. 

Threats:  Its  range  is  subject  to  increasing  ecotourism  de- 
velopments where  range  management  promotes  large 
mammal  grazing,  possibly  leading  to  an  increase  in  fre- 
quency of  anthropogenic  fires.  Natural  rock  may  be  used 
for  building  lodges  and  walls,  resulting  in  habitat  loss. 

Conservation  measures:  Determine  the  full  extent  of  this 
species’  range  and  population  densities.  Check  the  sta- 
tus of  the  isolated  record  from  Farm  Groothoek  (2427BC). 
Develop  a BMP-S. 


Lygodactylus  waterbergensis — Marakele  NR  LIMP  M.  Burger 
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Genus  Pachydactylus  Wiegmann,  1834 — thick-toed  geckos 


The  species-rich  genus  Pachydactylus  was  recently  re- 
vised (Bauer  & Lamb  2005),  resulting  in  the  synonymi- 
sation  of  Palmatogecko  and  the  transfer  of  some  species 
to  the  genera  Chondrodactylus , Colopus  and  Elasmodac- 
tylus.  This  genus  is  endemic  to  Africa  and  only  one  spe- 
cies (P.  katanganus , known  from  southern  Democratic 
Republic  of  the  Congo)  occurs  entirely  outside  southern 
Africa.  Fifty-five  species  are  distributed  throughout  south- 
ern Africa  and  a few  extend  as  far  north  as  the  southern 
Democratic  Republic  of  the  Congo  and  northern  Malawi 
(Loveridge  1947;  Branch  1998;  Uetz2012).  Twenty-nine 
species  occur  in  the  Atlas  region,  of  which  11  are  strictly 
endemic.  Another  seven  occur  mainly  in  this  region  but  ex- 
tend extralimitally  into  adjacent  southern  Namibia  or  Mo- 
zambique. Within  the  Atlas  region,  Pachydactylus  is  most 


diverse  in  arid  western  regions  and  along  the  lower  Orange 
River,  but  all  areas  except  the  higher  elevations  of  Lesotho 
and  KwaZulu-Natal  are  occupied  by  one  or  more  species. 
Pachydactylus  are  chiefly  terrestrial  or  rupicolous,  feed  on 
arthropods  and  produce  clutches  of  two  hard-shelled  eggs 
(Branch  1998;  Alexander  & Marais  2007).  Most  spe- 
cies occur  in  areas  that  are  not  subject  to  major  extrinsic 
threats  and  most  are  therefore  considered  Least  Concern. 
Only  two  species  are  considered  to  be  threatened.  The 
recently  described  P.  goodi  is  categorised  as  Vulnerable 
because  of  its  extremely  restricted  range  and  because  of 
threats  from  mining  activities.  In  the  Atlas  region,  mining 
and  agriculture  have  caused  a recent,  dramatic  population 
decline  of  P.  rangei,  which  is  considered  regionally  Criti- 
cally Endangered. 


Pachydactylus  af finis  Boulenger,  1896 

TRANSVAAL  GECKO; 

TRANSVAAL  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Pachydactylus  af  finis  was  regarded  as  a sub- 
species of  P.  capensis  by  FitzSimons  (1943)  and  Lov- 
eridge (1947).  Its  specific  distinctness  was  recognised  by 
McLachlan  (in  Branch  1981)  and  this  was  later  accepted 
by  Branch  (1988a,  1998)  and  Jacobsen  (1989).  Jacob- 
sen (1989)  suggested  that  there  might  be  taxonomical- 
ly  significant  variation  within  P.  affinis  and  this  requires 
further  investigation.  Although  P.  affinis  has  been  shown 
to  be  genetically  distinct  from  P.  capensis  and  P.  vansoni 
(Bauer  & Lamb  2002),  these  three  species  can  be  difficult 
to  distinguish  morphologically  (e.g.  Jacobsen  1989). 

Distribution:  Endemic  to  South  Africa  where  it  occurs 
throughout  most  of  Gauteng,  eastern  North-West  Province 
and  large  parts  of  Mpumalanga  and  Limpopo,  exclusive  of 
most  of  the  Lowveld  and  Limpopo  Valley  (Jacobsen  1989). 

Habitat:  Found  in  rock  outcrops  but  occasionally  also  in 
moribund  termitaria  or  on  buildings,  in  grassland  and  sa- 
vanna at  elevations  of  500-2  200  m (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Mesic  Highveld  Grassland; 
Mopane;  Dry  Highveld  Grassland;  Lowveld  (marginal). 

Assessment  rationale:  Has  a broad  distribution  that  in- 
cludes numerous  protected  areas.  It  prefers  rocky  habitats 
that  are  suboptimal  for  human  use. 

Conservation  measures:  None  recommended. 
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Pachydactylus  affinis — Marakele  NR  LIMP  M.  Burger 
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Pachydactylus  amoenus  Werner,  1910 

NAMAQUA  BANDED  GECKO 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Pachydactylus  amoenus  was  considered  a 
valid  species  by  FitzSimons  (1943),  Loveridge  (1947)  and 
Branch  (1981),  although  the  latter  noted  that  its  status 
was  unresolved.  Loveridge  (1947),  however,  stated  that  it 
may  be  merely  a subspecies  of  P.  mariquensis.  Branch  et 
at.  (1988)  and  Branch  (1988b,  1998)  did  not  mention  it. 
Some  authors  continued  to  treat  it  as  a full  species  (e.g. 
Kluge  2001),  and  Bauer  et  at.  (2011)  confirmed  this  sta- 
tus on  the  basis  of  molecular  data  and  morphology. 

Distribution:  Endemic  to  Little  Namaqualand  in  the  west- 
ern Northern  Cape,  South  Africa. 

Habitat:  Found  in  sandy  arid  areas,  but  no  detailed  infor- 
mation is  available. 

Bioregion:  Namaqualand  Sandveld;  Namaqualand  Hard- 
eveld;  Richtersveld. 

Assessment  rationale:  Has  a restricted  range,  but  there 
are  no  known  threats,  population  declines  or  fluctuations 
(Bauer  et  al.  2011). 

Conservation  measures:  None  recommended. 


Pachydactylus  amoenus — between  Port  Nolloth  and  Anenous  Pass,  NC 

J.  Boone 


Pachydactylus  atorquatus 
Bauer,  Barts  & Hulbert,  2006 
AUGRABIES  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  This  species  is  part  of  the  Pachydactylus  we- 
beri  group  (Bauer  et  al.  2006a).  The  taxonomic  status  of 


Pachydactylus  atorquatus — Farm  Daberas,  Orange  River,  NC  W.R.  Branch 


a specimen  of  the  P.  weberi  group  from  Farm  Leerkrans 
(2821 BC)  remains  uncertain  but  it  is  superficially  similar 
to  both  P.  atorquatus  and  the  southern  Namibian  endemic 
P.  robertsi. 

Distribution:  Found  in  the  Northern  Cape,  South  Africa, 
where  it  occurs  along  the  Orange  River  at  and  immediately 
below  Augrabies  Falls.  Recorded  in  Namibia  at  one  local- 
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ity  (Haib  Mine)  in  the  adjacent  Karasburg  district  (Bauer 
etal.  2006b). 

Habitat:  Found  in  arid  rocky  habitats  with  little  vegetation, 
at  500-800  m elevation  (Bauer  et  al.  2006b). 

Vegetation  type:  NKb  1 Lower  Gariep  Broken  Veld. 


Assessment  rationale:  Has  a restricted  range  (EOO  and 
AOO  below  the  Vulnerable  thresholds)  but  is  abundant 
(probably  more  than  10  000  individuals)  and  actual  and 
potential  threats  are  minimal. 

Conservation  measures:  Evaluate  range  size  and  popula- 
tion numbers. 


Pachydactylus  austeni  Hewitt,  1923 
AUSTEN’S  GECKO;  AUSTEN’S  THICK-TOED  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa,  extending  through 
the  coastal  regions  of  the  Western  and  Northern  Cape, 
from  slightly  north  of  Cape  Town  northwards  to  the  Hol- 
gat  River  in  the  southern  Richtersveld  (Haacke  1976d). 
There  is  an  isolated  record  at  Potjiespram  (281 6BB)  on 
the  lower  Orange  River  in  the  northern  Richtersveld,  and 
scattered  localities  up  to  95  km  inland. 

Habitat:  Found  in  areas  of  loose  sand,  chiefly  in  sparsely 
vegetated  coastal  dunes  (Branch  1998),  but  also  in  allu- 
vial sands  and  in  other  sandy  pockets  in  coastal  and  near- 
coastal habitats.  Mainly  present  below  100  m,  but  may 
occur  as  high  as  600  m. 

Bioregion:  Namaqualand  Sandveld;  West  Strandveld; 
Northwest  Fynbos;  Namaqualand  Hardeveld;  Seashore 
Vegetation;  West  Coast  Renosterveld;  Knersvlakte;  Karoo 
Renosterveld;  Alluvial  Vegetation;  Estuarine  Vegetation. 

Assessment  rationale:  Has  a large  range  and  is  abun- 
dant and  not  threatened,  except  in  localised  areas  where 
mining  or  housing  developments  and  recreational  use  of 
beaches  may  degrade  habitat. 

Conservation  measures:  None  recommended. 


Pachydactylus  austeni — Port  Nolloth,  NC  J.  Marais 


Pachydactylus  barnardi  FitzSimons,  1941 
BARNARD’S  ROUGH  GECKO;  BARNARD’S  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  First  described  as  a subspecies  of  Pachydac- 
tylus capensis  (FitzSimons  1941),  elevated  to  species 
status  by  Broadley  (1977a),  but  treated  as  a subspecies 
of  P.  rugosus  by  McLachlan  (1979).  The  latter  arrange- 
ment has  been  followed  by  most  subsequent  authors  (e.g. 
Branch  1998).  Lamb  & Bauer  (2000a)  raised  P.  barnardi 
to  full  species  status  once  again,  based  on  a molecular 
analysis. 

Distribution:  Endemic  to  South  Africa,  where  it  occurs  in 
the  western  parts  of  the  Northern  Cape  and  adjacent  areas 
in  the  extreme  northern  parts  of  the  Western  Cape,  from 
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the  western  Richtersveld  in  the  north  to  the  Knersvlakte 
and  Groenriviermond  in  the  south  (Lamb  & Bauer  2000a). 

Habitat:  Usually  associated  with  mesic  microhabitats. 
Terrestrial  and  found  in  rocky  areas  with  succulent  plants, 
but  also  in  habitats  fringing  rivers  or  near  the  coast,  from 
sea  level  to  1 200  m (Bauer  & Branch  2003  [2001]). 

Bioregion:  Namaqualand  Hardeveld;  Namaqualand  Sand- 
veld;  Richtersveld. 

Assessment  rationale:  Relatively  widespread  and  com- 
mon; occurs  across  a diversity  of  habitats  and  is  not  sub- 
jected to  any  significant  threats. 

Conservation  measures:  None  recommended. 


Pachydactylus  barnardi — Noup,  NC 


M.  Burger 


Pachydactylus  capensis  (A.  Smith,  1845) 
CAPE  GECKO;  CAPE  THICK-TOED  GECKO 
Aaron  M.  Bauer 

Regional:  Least  Concern 

Taxonomy:  FitzSimons  (1943)  and  Loveridge  (1947)  re- 
garded Pachydactylus  capensis  as  a polytypic  species 
with  many  subspecies.  Subsequently,  Broadley  (1971c, 
1977a),  Branch  (1988a,  1998)  and  Jacobsen  (1989)  ele- 
vated these  subspecies,  resulting  in  a monotypic  P.  capen- 
sis. Earlier  records  of  this  species  from  both  the  west  coast 
and  northeast  of  South  Africa  require  individual  confirma- 
tion, because  specimens  referable  to  P.  labialis,  P.  affinis 
and  P.  vansoni  were  often  identified  as  P.  capensis.  There 
is  still  confusion  with  respect  to  specific  identity  within 
the  P.  capensis  group  due  to  gross  morphological  similari- 
ties. This  applies  particularly  to  P.  capensis  and  P.  affinis , 
which  occur  in  sympatry  throughout  much  of  the  range 
of  the  latter  (Jacobsen  1989).  Some  juvenile  P.  capensis 
have  distinctive  head  markings  that  are  similar  to  those 
of  P.  vansoni  and  this  may  also  lead  to  misidentifications. 

Distribution:  Occurs  throughout  most  of  central  and  west- 
ern southern  Africa  and  extralimitally  in  southern  Angola 
(see  Jacobsen  1989).  It  is  present  in  the  eastern  two- 
thirds  of  Namibia  (exclusive  of  the  Caprivi  Strip)  (Visser 
1984c),  most  of  Botswana  (Auerbach  1987),  western 
Lesotho  and  parts  of  all  South  African  provinces  except 
KwaZulu-Natal.  Within  South  Africa  it  occurs  through- 
out the  Free  State  except  the  far  northeastern  part  of  the 
province  (Bates  1996a),  in  Gauteng,  North-West  Province 
and  above  the  escarpment  in  Limpopo  and  Mpumalanga 
(Jacobsen  1989),  and  in  inland  portions  of  the  Cape  prov- 
inces at  least  as  far  southwest  as  the  Tankwa  Karoo. 

Habitat:  A terrestrial  species  occurring  in  a wide  range  of 
mostly  open  habitat  types,  wherever  there  are  appropriate 
refugia  (rocks,  disused  termitaria,  logs,  debris,  building  ma- 
terials) (Loveridge  1947;  De  Waal  1978;  Branch  1998). 
Generally  absent  in  extremely  mesic  areas  and  in  true 
desert.  Altitudinal  range  500-1  800  m (Jacobsen  1989). 


Pachydactylus  capensis — Suikerbosrand  NR,  GP  J.  Marais 


Assessment  rationale:  Widespread  and  common  in  the 
Atlas  region,  and  extralimitally  in  Botswana,  Namibia  and 
parts  of  southern  Angola. 


Biome:  Grassland;  Savanna;  Nama-Karoo;  Succulent  Karoo.  Conservation  measures:  None  recommended. 
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Pachydactylus  carinatus 
Bauer,  Lamb  & Branch,  2006 
RICHTERSVELD  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  This  species  is  part  of  the  Pachydactylus  ser- 
val  group  (Bauer  et  al.  2006a).  Older  references  to  P.  ser- 
val  and  P.  onscepensis  from  the  lower  Orange  River  valley 
west  of  Goodhouse  (e.g.  McLachlan  & Spence  1966)  may 
be  referable  to  P.  carinatus.  The  identity  of  a population  of 
geckos  at  Koboop  (2819CD)  near  Onseepkans  (not  plot- 
ted on  map),  tentatively  referred  to  P.  carinatus  by  Bauer 
etal.  (2006a),  must  be  verified. 

Distribution:  Endemic  to  southern  Africa,  occurring  in  the 
Richtersveld  and  lower  Orange  River  valley  of  the  North- 
ern Cape,  South  Africa  and  the  Karasburg  and  Luderitz 
districts  of  Namibia.  Occurs  along  the  Orange  River  val- 
ley from  Goodhouse  in  the  east  to  Annisfontein  in  the 
west,  and  from  Kuboes  (Northern  Cape)  in  the  south  to 
Namuskluft  and  Ai-Ais  (Namibia)  in  the  north  (Bauer  et 
al.  2006a). 

Habitat:  Found  in  relatively  mesic  habitats  in  river  valleys 
or  on  rocky  mountain  slopes  in  otherwise  arid  areas,  at  al- 
titudes of  40-720  m (Bauer  et  al.  2006a). 

Bioregion:  Richtersveld;  Gariep  Desert;  Southern  Namib 
Desert;  Alluvial  Vegetation. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant and  not  threatened.  Most  of  the  range  is  in  protected 
areas. 

Conservation  measures:  None  recommended. 


Pachydactylus  carinatus — Richtersveld,  NC  J.  Marais 


Pachydactylus  formosus  A.  Smith,  1849 
SOUTHERN  ROUGH  GECKO;  KAROO  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was  relegated  to  the  status  of  a 
subspecies  of  Pachydactylus  capensis  by  Hewitt  (1927). 
McLachlan  (1979)  transferred  it  from  P.  capensis  to  P.  ru- 
gosus , regarding  it  as  a subspecies  of  the  latter.  Lamb  & 
Bauer  (2000b)  raised  P.  formosus  to  full  species  status. 


Pachydactylus  formosus — Engelsmanskloof,  Cederberg,  WC  W.D.  Haacke 


Most  pre-2000  citations  are  to  P.  rugosus  formosus  (e.g. 
Branch  1998). 

Distribution:  Endemic  to  South  Africa  where  it  occurs  in 
the  western  half  of  the  Western  Cape  and  adjacent  por- 
tions of  the  Northern  Cape,  from  the  vicinity  of  the  Slang- 
hoekberg  Mountains  in  the  southwest  to  Matjiesfontein 
and  Sutherland  in  the  east,  and  as  far  north  as  Bitterfon- 
tein  in  Namaqualand. 
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Habitat:  Usually  associated  with  mesic  habitats  that  pro- 
vide rocky  crevices  for  retreats.  Especially  common  in 
montane  habitats  at  elevations  as  high  as  2 000  m,  but 
also  occurs  near  sea  level  where  river  gorges,  rock  cuttings 
and  low  hills  provide  suitable  rocky  habitat  (Branch  1998; 
Lamb  & Bauer  2000b). 


Biome:  Fynbos;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common.  Occurs 
in  several  protected  areas  and  there  are  no  major  identifi- 
able threats. 

Conservation  measures:  None  recommended. 


Pachydactylus  geitje  (Sparrman,  1778) 

OCELLATED  GECKO; 

OCELLATED  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Following  FitzSimons  (1943),  the  junior  syn- 
onym Pachydactylus  ocellatus  was  widely  used  for  this 
species.  Although  Loveridge  (1947)  clearly  identified  Lac- 
erta  geitje  Sparrman,  1778  as  the  correct  name  for  this 
taxon,  the  name  P.  ocellatus  continued  to  be  used  for  dec- 
ades thereafter  and  some  museum  and  literature  records 
may  still  be  found  under  this  name.  The  status  of  Pachy- 
dactylus monticolus  FitzSimons,  1943,  sometimes  used 
for  inland  forms  from  higher  elevations,  remains  uncertain 
(McLachlan  in  Branch  1981;  Branch  etal.  1988;  Branch 
& Bauer  1995).  Molecular  systematic  research  is  currently 
in  progress  (A.M.  Bauer,  M.  Heinicke  & T.R.  Jackman  in 
prep.)  to  resolve  the  status  of  this  name,  here  conserva- 
tively considered  a synonym  of  P.  geitje. 

Distribution:  Endemic  to  South  Africa  where  it  is  restricted 
to  the  Western  Cape  and  adjacent  parts  of  the  Eastern  and 
Northern  Cape  provinces.  Present  in  coastal  areas  as  well 
as  the  Cape  Fold  Mountains  and  along  the  inland  escarp- 
ment (Visser  1984d;  Branch  1998). 

Habitat:  A habitat  generalist,  typically  found  in  cool, 
mesic  areas  from  the  high  tide  level  to  at  least  2 000  m, 


wherever  suitable  rock,  vegetation  or  debris  provide  re- 
treat sites  (Branch  & Bauer  1995;  Branch  1998). 

Biome:  Fynbos;  Succulent  Karoo;  Albany  Thicket;  Nama- 
Karoo. 

Assessment  rationale:  Widespread  and  common.  Found 
in  several  protected  areas  and  not  experiencing  any  major 
identifiable  threats. 

Conservation  measures:  None  recommended. 


Pachydactylus  geitje — Lambert’s  Bay,  WC 


J.  Marais 


Pachydactylus  geitje — Gondwana  GR,  E of  Herbertsdale,  WC  M.  Burger 
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Pachydactylus  goodi 
Bauer,  Lamb  & Branch,  2006 
GOOD’S  GECKO 

Aaron  M.  Bauer 

Global:  Vulnerable  B lab(iii) +2ab(iii) 

Endemic 

Taxonomy:  Recently  described  as  a member  of  the  Pachy- 
dactylus weberi  group  (Bauer  et  al.  2006b).  Older  refer- 
ences to  P.  weberi  from  the  Aggeneys  area  may  be  refer- 
able to  P.  goodi. 

Distribution:  Endemic  to  South  Africa  where  it  is  restricted 
to  the  northwestern  margin  of  the  Northern  Cape  between 
Vioolsdrif  and  Aggeneys  (Bauer  et  al.  2006b).  Despite  the 
proximity  of  its  range  to  the  Orange  River,  it  has  not  been 
found  in  adjacent  southern  Namibia. 

E00:  4 179  km2  (confidence:  low);  AOO:  1 349  km2 
(confidence:  low). 

Habitat:  Found  in  broken  rocky  habitats  with  little  or  no 
vegetation,  at  the  base  or  on  slopes  of  rocky  hills  adjacent 
to  desert  plains.  Occurs  on  the  slopes  (chiefly  south-fac- 
ing) of  inselbergs  (Bauer  et  al.  2006b). 

Vegetation  type:  Dg  7 Northern  Nababiepsberge  Moun- 
tain Desert;  SKr  18  Bushmanland  Inselberg  Shrubland. 

Assessment  rationale:  EOO  <5  000  km2,  AOO 

<2  000  km2  and  number  of  locations  <10  [Bla+2a]; 
and  a continuing  decline  in  the  area,  extent  and  quality  of 
habitat  [Blb(iii)+2b(iii)j  due  to  ongoing  mining  activity. 

Threats:  Potentially  threatened  by  its  inherently  restricted 
dispersal  capabilities  and  limitation  to  a restricted  sub- 
strate type.  An  additional  threat  exists  from  ongoing  cop- 
per, zinc,  lead  and  silver  mining  activity  that  has  degraded 
or  destroyed  suitable  habitat  around  Aggeneys.  This  ap- 
pears to  be  an  ongoing  threat  only  at  this  location. 

Conservation  measures:  Develop  a BMP-S.  Collect  data 
on  the  actual  range  of  the  species  and  on  population  num- 
bers within  suitable  habitats,  as  well  as  the  status  of  the 
habitat  (extent  of  destruction  or  degradation  due  to  mining 
activities).  Identify  any  potential  protected  areas  within 
the  AOO,  and  establish  new  protected  areas  if  necessary. 


Pachydactylus  goodi — Aggeneys,  NC  J.  Marais 


Pachydactylus  haackei 
Branch,  Bauer  & Good,  1996 
HAACKE’S  GECKO;  HAACKE’S  THICK-TOED  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  This  species  was  previously  confused  with 
Pachydactylus  namaquensis  (Branch  et  al.  1996; 
Bauer  & Branch  2003  [2001]).  Most  old  records  of  P. 
namaquensis  from  Namibia  and  the  Orange  River  valley 
are  almost  certainly  referable  to  P.  haackei. 

Distribution:  Endemic  to  southern  Africa  where  it  occurs 
from  southern  Namibia  (Maltahohe  district)  to  the  north- 
ern part  of  the  Northern  Cape,  South  Africa.  In  the  Atlas 
region  it  occurs  from  the  Richtersveld  east  to  Augrabies 
(Branch  etal.  1996;  Barts  et  al.  2005). 
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Habitat:  Rupicolous,  found  in  association  with  rock  out- 
crops and  rock  faces  with  deep  cracks,  at  altitudes  of 
100-1  100  m (Branch  et  al.  1996;  Barts  2002). 

Bioregion:  Gariep  Desert;  Richtersveld;  Bushmanland. 

Assessment  rationale:  Widespread  and  common,  occur- 
ring chiefly  in  areas  with  little  human  impact. 

Conservation  measures:  None  recommended. 


Pachydactylus  haackei — Farm  Daberas,  Orange  River,  NC  W.R.  Branch 


Pachydactylus  kladaroderma 
Branch,  Bauer  & Good,  1996 

THIN-SKINNED  GECKO; 

THIN-SKINNED  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was  previously  confused  with 
Pachydactylus  namaquensis  (Branch  etal.  1996).  Old  lit- 
erature records  of  P.  namaquensis  from  the  Western  Cape 
and  southern  Northern  Cape  are  almost  certainly  referable 
to  R kladaroderma . 

Distribution:  Endemic  to  South  Africa  where  it  occurs  in 
the  eastern  Cape  Fold  Mountains  and  southern  escarp- 
ment mountains  of  the  Western  Cape  and  adjacent  North- 
ern Cape  (Branch  et  al.  1996). 

Habitat:  Rupicolous,  found  in  relatively  mesic  habitats 
with  large  rock  outcrops  and  deep  horizontal  cracks,  at  al- 
titudes of  750-1  682  m (Branch  & Bauer  1995;  Branch 
etal.  1996). 

Bioregion:  Western  Fynbos-Renosterveld;  Karoo  Renos- 
terveld;  Upper  Karoo;  Lower  Karoo;  Rainshadow  Valley 
Karoo;  Trans-Escarpment  Succulent  Karoo;  Eastern  Fyn- 
bos-Renosterveld; Southern  Fynbos. 

Assessment  rationale:  Has  a relatively  broad  range  in 
largely  inaccessible  montane  habitats  that  are  not  under 
any  major  threat. 

Conservation  measures:  None  recommended. 


Pachydactylus  kladaroderma — Sutherland,  NC  J.  Marais 
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Pachydactylus  labialis  FitzSimons,  1938 

WESTERN  CAPE  GECKO; 

WESTERN  CAPE  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  FitzSimons  (1943)  and  Loveridge  (1947)  re- 
garded Pachydactylus  labialis  as  a subspecies  of  P.  cap- 
ensis.  Branch  (1988a,  1998),  reflecting  the  prevailing 
views  of  the  herpetological  community  at  that  time,  treat- 
ed it  as  specifically  distinct.  It  is  now  known  that  P.  la- 
bialis is  not  particularly  closely  related  to  the  P.  capensis 
group  (Bauer  & Lamb  2002,  2005).  Records  of  P.  cap- 
ensis from  the  West  Coast  of  South  Africa  are  generally 
referable  to  P.  labialis.  There  is  significant  morphological 
variation  within  the  species  and  further  study  is  required 
to  assess  any  possible  taxonomically  significant  sub-struc- 
turing of  populations. 

Distribution:  Endemic  to  South  Africa.  Occurs  in  west- 
ern portions  of  the  Western  and  Northern  Cape  provinces, 
from  Fonteinskop  in  the  Ceres  Karoo  northwards  to  Ge- 
lykwerf  in  the  Richtersveld  National  Park  (Bauer  & Branch 
2003  [2001]). 

Habitat:  Found  in  moderately  mesic  situations  in  a diver- 
sity of  habitat  types  that  provide  suitable  rocky  or  vegeta- 
tive ground  cover.  Prefers  coastal  habitats  and  river  valleys 
with  sandy  substrates.  Occurs  from  sea  level  to  at  least 
800  m (Branch  1998;  Bauer  & Branch  2003  [2001]). 

Bioregion:  Namaqualand  Sandveld;  Namaqualand  Har- 
develd;  Richtersveld;  Knersvlakte;  Northwest  Fynbos; 
West  Strandveld;  Rainshadow  Valley  Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Pachydactylus  labialis — Noup,  NC 


W.R.  Branch 


Pachydactylus  latirostris  Hewitt,  1923 

QUARTZ  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  This  species  has  often  been  considered  as  a 
subspecies  of  Pachydactylus  mariquensis  (e.g.  Loveridge 
1947;  Branch  1998),  but  consistent  morphological  differ- 
ences in  cephalic  scalation,  as  well  as  molecular  differenc- 


Pachydactylus  latirostris — Kenhardt,  NC  M.  Burger 


es,  support  its  specific  distinctness  (Bauer  et  al.  2011). 
The  identification  of  older  specimens  from  areas  of  sym- 
patry  and  near  sympatry  with  P.  mariquensis  should  be 
confirmed. 

Distribution:  Endemic  to  South  Africa  and  Namibia.  In  South 
Africa  this  species  occurs  throughout  much  of  the  North- 
ern Cape,  with  one  record  in  the  northeastern  portion  of  the 
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Western  Cape.  In  Namibia  it  occurs  chiefly  in  the  south,  ad- 
jacent to  the  South  African  population,  but  with  scattered 
isolated  populations  extending  about  800  km  to  the  north 
(Bauer  1990;  Branch  1998).  The  apparent  distribution  dis- 
junction in  Namibia  is  probably  artefactual  (Bauer  1990). 

Habitat:  Found  in  areas  of  sandy  soils  and  sparse  vegeta- 
tion in  several  habitat  types,  such  as  sand  plains  and  dry 


river  beds  (Branch  1998).  Occurs  from  near  sea  level  to  at 
least  1 500  m elevation. 

Biome:  Nama-Karoo;  Succulent  Karoo;  Desert;  Fynbos; 
Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Pachydactylus  macrolepis 
FitzSimons,  1939 
LARGE-SCALED  BANDED  GECKO 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Pachydactylus  macrolepis  was  originally  de- 
scribed as  a subspecies  of  P.  mariquensis.  This  taxonom- 
ic arrangement  was  adopted  by  FitzSimons  (1943),  Lov- 
eridge  (1947),  Branch  (1981)  and  Branch  et  al.  (1988). 
However,  Loveridge  (1947)  considered  it  a possible  syno- 
nym of  lP.  mariquensis  amoenus Branch  (1981)  noted 
that  its  status  was  uncertain,  and  Branch  et  al.  (1988) 
regarded  it  as  a possible  synonym  of  P.  mariquensis  mar- 
iquensis. The  latter  arrangement  was  later  adopted  by 
Kluge  (2001).  Branch  (1988b,  1998)  did  not  mention 
this  taxon.  It  was  resurrected  as  a valid  species  by  Bauer 
etal.  (2011). 

Distribution:  Endemic  to  Little  Namaqualand  in  the  west- 
ern Northern  Cape,  South  Africa. 

Habitat:  Found  in  sandy,  arid  areas,  but  no  detailed  infor- 
mation is  available. 

Bioregion:  Namaqualand  Hardeveld;  Richtersveld. 

Assessment  rationale:  This  species  has  a restricted  range, 
but  there  are  no  known  threats,  population  declines  or 
fluctuations.  It  is  protected  within  the  Richtersveld  Na- 
tional Park  and  may  occur  in  Namaqua  National  Park  and 
Goegap  Nature  Reserve  (Bauer  et  al.  2011). 

Conservation  measures:  None  recommended. 


prT|  |!oH  [55H 
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Pachydactylus  macrolepis — Springbok,  NC 


J.  Marais 


Pachydactylus  maculatus  Gray,  1845 
SPOTTED  GECKO;  SPOTTED  THICK-TOED  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Pachydactylus  maculatus  is  sometimes  con- 
fused with  P.  oculatus  Hewitt,  1927,  which  was  removed 
from  its  synonymy  and  treated  as  a subspecies  by  De  Waal 
(1978)  and  as  a full  species  by  Branch  (1988a,  1998). 
The  two  forms  are  considered  sister  taxa  (Bauer  & Lamb 
2005).  Pachydactylus  microlepis  and  P.  albomarginatus 
were  synonymised  with  P.  maculatus  by  Loveridge  (1947). 
Although  P.  microlepis  has  universally  been  accepted  as  a 
junior  synonym  of  P.  maculatus,  De  Waal  (1978)  regarded 
P.  albomarginatus  as  a synonym  of  P.  oculatus  whereas 
other  authors  (e.g.  Kluge  2001)  have  followed  Loveridge’s 
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interpretation.  The  broad  distribution  of  P.  maculatus  war- 
rants a thorough  revision  to  determine  whether  taxonomi- 
cally  significant  sub-structuring  exists. 

Distribution:  Endemic  to  southern  Africa,  occurring  in  the 
eastern  and  southern  parts  of  South  Africa,  Swaziland  and 
extreme  southern  Mozambique  (Branch  1998).  Within 
South  Africa,  it  occurs  in  southeastern  Mpumalanga,  most 
of  KwaZulu-Natal,  Eastern  Cape,  parts  of  the  Western 
Cape,  and  the  southern  margin  of  the  Northern  Cape.  Also 
found  on  St  Croix  Island  in  Algoa  Bay. 

Habitat:  Found  in  a broad  range  of  habitat  types,  chiefly  in 
relatively  mesic  areas,  where  it  uses  rocks,  old  termitaria, 
logs  or  debris  as  refuge  sites  (Branch  & Braack  1987).  Oc- 
curs from  sea  level  to  at  least  1 600  m. 

Biome:  Savanna;  Albany  Thicket;  Fynbos;  Grassland;  Na- 
ma-Karoo;  Indian  Ocean  Coastal  Belt;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Pachydactylus  maculatus — George,  WC  W.R.  Branch 


Pachydactylus  mariquensis 
A.  Smith,  1849 

COMMON  BANDED  GECKO; 

MARICO  GECKO;  MARICO  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  Pachydactylus  mariquensis  species  com- 
plex consists  of  four  distinct  species,  namely  P.  mariquen- 
sis, P.  amoenus,  P.  latirostris  and  P.  macrolepis  (Bauer  et 
al.  2011). 

Distribution:  Endemic  to  South  Africa  where  it  occurs  in 
the  Free  State,  Northern  Cape,  Western  Cape  and  western 
half  of  the  Eastern  Cape.  Recently  found  as  far  south  as 
Blaauwberg  Conservation  Area  (3318CD)  in  Cape  Town 
(http://www.hardaker.co.za/r-maricothicktoedgeckol.htm; 
not  plotted  on  map). 

Habitat:  Found  in  sandy  soils  and  sparse  vegetation  in 
several  habitat  types,  such  as  sandy  plains  and  dry  river 
beds  (Branch  & Braack  1987,  1989;  Branch  & Bauer 
1995;  Bauer  & Branch  2003  [2001]).  Occurs  from  near 
sea  level  to  at  least  1 500  m elevation. 

Biome:  Grassland;  Nama-Karoo;  Succulent  Karoo;  Albany 
Thicket;  Fynbos;  Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


GEKKONIDAE 


136 


SURICATA  1 (201 4] 


Pachydactylus  monicae 
Bauer,  Lamb  & Branch,  2006 
MONICA’S  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  This  recently-described  species  is  part  of  the 
Pachydactylus  weberi  group  (Bauer  et  al.  2006a).  Some 
old  records  of  P.  weberi  from  the  Richtersveld  and  adja- 
cent southern  Namibia  may  be  referable  to  P.  monicae 
(e.g.  Bauer  & Branch  2003  [2001]). 

Distribution:  Endemic  to  southern  Africa  where  it  occurs 
in  the  northwestern  part  of  the  Northern  Cape  and  in  the 
Luderitz  and  Karasburg  districts  of  Namibia.  All  known 
localities  are  in  the  lower  Orange  River  valley,  lower  Fish 
River  valley  and  Holoog  River  valley,  or  in  the  plains  and 
hills  west  of  the  Huib  Hoch  Plateau  (Bauer  et  al.  2006a). 

Habitat:  Found  in  relatively  mesic  microhabitats  close  to 
major  rivers  and  on  adjacent  boulder  outcrops  in  arid  hab- 
itats. Occurs  mainly  at  elevations  below  100  m but  also 
on  the  lower  slopes  (below  900  m)  of  mountains  (Bauer 
et  al.  2006a). 

Vegetation  type:  Dn  5 Western  Gariep  Hills  Desert;  AZa  3 
Lower  Gariep  Alluvial  Vegetation;  SKr  1 Central  Richters- 
veld Mountain  Shrubland. 

Assessment  rationale:  Has  a restricted  range  globally  but 
is  abundant  and  not  threatened.  Most  of  the  distribution 
is  in  protected  areas  or  in  non-mined  buffer  zones  of  the 
Diamond  Area,  where  it  also  receives  de  facto  protection. 
This  species  is  also  tolerant  of  disturbance  and  is  found  in 
and  around  human  habitations  at  Sendelingsdrif  (Bauer 
& Branch  2003  [2001];  Bauer  et  al.  2006a).  Although 
there  are  less  than  five  locations  in  the  Atlas  region,  P. 
monicae  is  considered  regionally  Least  Concern. 

Conservation  measures:  None  recommended. 


Pachydactylus  monicae — Potjiespram,  Richtersveld,  NC  J.  Marais 


Pachydactylus  montanus 
Methuen  & Hewitt,  1914 
NAMAQUA  MOUNTAIN  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Until  a recent  revision  (Bauer  et  al.  2006a), 
this  species  was  generally  cited  as  P.  serval  onscepensis 
following  the  work  of  McLachlan  & Spence  (1966).  Many 


Pachydactylus  montanus — Augrabies,  NC  G.J.  Alexander 


records  of  P.  serval  from  the  Northern  Cape  and  southern 
Namibia  are  therefore  referable  to  P.  montanus.  Although 
there  are  no  known  diagnostic  features  that  separate  pop- 
ulations of  P.  montanus  from  the  Onseepkans  area  from 
other  populations,  there  is  a large  divergence  in  mitochon- 
drial DNA  (Bauer  et  al.  2006a)  and  further  taxonomic 
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studies  are  warranted.  Adult  P.  montanus  are  very  similar 
in  appearance  to  P.  serval  and  also  P.  purcelli.  Because  R 
montanus  co-occurs  with  one  or  both  of  these  congeners 
across  most  of  its  range,  identifications  of  all  specimens 
should  be  carefully  checked.  Further  study  of  isolated  pop- 
ulations in  southern  Namibia  (30  km  east  of  Aus;  Farm 
Houmoed,  Tirasberg  Mountains)  is  warranted. 

Distribution:  Endemic  to  southern  Africa,  from  the  north- 
ern parts  of  the  Northern  Cape  (Kakamas  to  Vioolsdrif) 
to  the  Luderitz,  Bethanie,  Karasburg  and  Keetmanshoop 
districts  of  Namibia.  Namibian  localities  situated  away 
from  the  Orange  River  valley  are  disjunct.  A locality  north 
of  Wallekraal  (291 7CA)  should  be  verified  (Bauer  et  al. 
2006a). 

Habitat:  Found  in  rocky  habitats  from  mountain  slopes  to 
cliff  faces  to  boulder  piles,  in  semi-arid  regions  and  arid 
zones,  from  near  sea  level  to  the  top  of  the  Great  Karasberg 
Mountain  in  Namibia  at  2 225  m (Methuen  & Hewitt  1914). 

Bioregion:  Bushmanland;  Gariep  Desert;  Alluvial  Vegetation. 


Pachydactylus  montanus — 62  km  S of  Aus  on  road  to  Rosh  Pinah,  Na- 
mibia J.  Marais 


Assessment  rationale:  Widespread  and  common  with 
only  very  localised  threats  of  intensive  mining  activity  in 
scattered  areas. 

Conservation  measures:  None  recommended. 


Pachydactylus  namaquensis 
(Sclater,  1898) 

NAMAQUA  GECKO; 

NAMAQUA  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Two  recently  described  species,  Pachydactylus 
kladaroderma  and  P.  haackei  (Branch  et  al.  1996),  were 
previously  confused  with  P.  namaquensis.  Records  of  P. 
namaquensis  from  the  Western  Cape  and  southern  North- 
ern Cape  are  referable  to  P.  kladaroderma,  whereas  most 
records  from  the  Orange  River  valley  and  southern  Namibia 
are  referable  to  P.  haackei.  Sclater  (1898)  originally  de- 
scribed this  species  in  the  genus  Elasmodactylus,  but  this 
name  is  now  restricted  to  a clade  of  the  Pachydactylus 
group  of  geckos  occurring  from  northern  Zimbabwe  and 
central  Mozambique  northwards  (Bauer  & Lamb  2005). 

Distribution:  Endemic  to  southern  Africa  where  it  occurs 
chiefly  in  the  western  parts  of  the  Northern  Cape,  from 
the  Kamiesberg  Mountains  in  the  south  to  the  Vanderster- 
berg  Mountains  in  the  north.  There  is  a single  Namibian 
record  from  the  Namuskluft  Inselberg  in  the  Luderitz  dis- 
trict (Branch  et  al.  1996;  Bauer  & Branch  2003  [2001]). 

Habitat:  Rupicolous,  inhabiting  large  rock  outcrops  with 
deep  cracks  in  relatively  mesic  microhabitats.  Elevational 
range  approximately  500-1  500  m (Branch  et  al.  1996; 
Bauer  & Branch  2003  [2001]). 

Bioregion:  Namaqualand  Hardeveld;  Richtersveld; 

Namaqualand  Cape  Shrublands;  Southern  Namib  Desert. 

Assessment  rationale:  Has  a moderately  restricted  EOO, 
slightly  above  the  Vulnerable  threshold.  However,  the 
range  is  not  fragmented  or  declining  in  size  and  the  spe- 
cies is  abundant  and  not  threatened.  Large  portions  of  its 
range  are  included  in  protected  areas. 

Conservation  measures:  None  recommended. 


Pachydactylus  namaquensis — Farm  Kamas,  E of  Kliprand,  NC  M.  Burger 
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Pachydactylus  oculatus  Hewitt,  1927 

GOLDEN  SPOTTED  GECKO; 

GOLDEN  SPOTTED  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Pachydactylus  oculatus  is  sometimes  confused 
with  its  sister  species,  P.  maculatus,  and  records  from  their 
area  of  sympatry  on  the  inland  escarpment  of  the  East- 
ern and  Western  Cape  provinces  require  individual  verifi- 
cation. This  species  was  resurrected  from  the  synonymy 
of  P.  maculatus  by  De  Waal  (1978)  as  P.  maculatus  oc- 
ulatus, and  subsequently  elevated  to  full  species  status 
(Branch  1988b;  Branch  & Braack  1989). 

Distribution:  Endemic  to  South  Africa  where  it  occurs 
from  the  southwestern  Free  State  southwards  along  the 
inland  escarpment  and  northern  Cape  Fold  Mountains  of 
the  Eastern,  Western  and  Northern  Cape  provinces. 

Habitat:  Found  in  rocky  habitats  in  karroid  vegetation  and 
adjacent  grasslands,  at  altitudes  of  800-2  000  m (De 
Waal  1978;  Branch  & Braack  1989). 

Biome:  Fynbos;  Grassland;  Nama-Karoo. 


Assessment  rationale:  Widespread  and  common,  occur- 
ring mainly  in  areas  without  major  anthropogenic  distur- 
bances. 

Conservation  measures:  None  recommended. 


Pachydactylus  oculatus,  adult — Farm  Lemoenfontein,  SE  of  Britstown,  NC 

M.  Burger 


Pachydactylus  oculatus,  juvenile — Farm  Lemoenfontein,  SE  of  Britstown,  NC 

M.  Burger 


Pachydactylus  punctatus  Peters,  1854 

SPECKLED  GECKO; 

SPECKLED  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Regional:  Least  Concern 

Taxonomy:  Bauer  & Branch  (1995)  elevated  the  north- 
western Namibian  subspecies  Pachydactylus  punctatus 
scherzi  to  specific  status,  and  considered  all  other  sub- 
species and  synonyms  of  P.  punctatus  as  being  referable 
to  P.  p.  punctatus.  However,  they  indicated  that  there  was 
extensive  geographically-correlated  colour  pattern  varia- 
tion in  the  species  and  further  study  was  required.  Pachy- 
dactylus amoenoides  has  occasionally  been  considered  as 
a valid  species  (Wermuth  1965)  or  subspecies  of  P.  punc- 
tatus (Jacobsen  1989)  from  southwestern  Namibia,  but  it 
was  tentatively  included  in  the  synonymy  of  P.  punctatus 
by  Bauer  & Branch  (1995).  A phylogeographic  study  of  P. 
punctatus  is  being  undertaken  (A.M.  Bauer,  H.  Heinz  & 
T.R.  Jackman  in  prep.). 
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Distribution:  Endemic  to  southern  and  east-central  Africa. 
Occurs  in  South  Africa  (Jacobsen  1989;  Bauer  & Branch 
2003  [2001]),  Namibia  (Bauer  & Branch  1995),  Bot- 
swana (Auerbach  1987),  Zimbabwe  (Visser  1984d),  Mo- 
zambique (Peters  1854;  Visser  1984d),  Malawi  (Bauer 
1993  [1992]),  Zambia  (Broadley  1971c),  Angola  (Lau- 
rent 1964)  and  the  Democratic  Republic  of  the  Congo  (De 
Witte  1953).  Within  South  Africa  it  occurs  in  the  Northern 
Cape,  in  the  Richtersveld  and  adjacent  lower  Orange  River 
valley,  and  in  the  Mier  Kalahari.  In  the  east,  it  is  present 
in  the  northern  and  eastern  portions  of  Limpopo  and  in 
northeastern  Mpumalanga.  Extralimitally  its  distribution 
is  more-or-less  continuous  from  western  Namibia  (exclu- 


sive of  the  Namib  and  pro-Namib),  across  Botswana  and 
Zimbabwe  to  Mozambique  (exclusive  of  coastal  regions). 
Its  distribution  further  north  is  poorly  documented  but  ex- 
tends to  at  least  8°S. 

Habitat:  Chiefly  tropical,  occupying  a diversity  of  open 
habitats  from  grassy  savanna  to  desert  margins  to  dry  river 
beds.  Occurs  from  sea  level  to  at  least  1 800  m (100- 
1 500  m within  South  Africa)  (Bauer  & Branch  1995). 

Biome:  Savanna;  Desert;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Pachydactylus  punctatus,  adult — Venetia  Limpopo  NR,  LIMP  M.  Burger 


Pachydactylus  punctatus,  juvenile — Greater  Kuduland  Safaris,  E of  Tshipise, 
LIMP  M.  Burger 


Pachydactylus  purcelli  Boulenger,  1910 

PURCELL’S  GECKO; 

PURCELL’S  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Until  recently,  this  taxon  was  treated  as  a sub- 
species of  Pachydactylus  serval  based  on  the  work  of 
McLachlan  & Spence  (1966).  The  P.  serval  species  com- 
plex was  recently  revised  and  it  was  elevated  to  species 
status  (Bauer  et  al.  2006a).  Several  literature  references 
to  P.  serval  in  South  Africa  are  actually  based  on  P.  pur- 
celli. Adults  are  very  similar  to  those  of  the  closely-related 
P.  serval  and  P.  montanus , and  the  identity  of  specimens 
from  areas  of  sympatry  or  near-sympatry  (both  sides  of 
the  Orange  River  between  Goodhouse  and  Kakamas,  and 
the  Karasberg  Mountains  in  Namibia)  must  be  carefully 
checked. 

Distribution:  Endemic  to  western  South  Africa  and  south- 
eastern Namibia.  In  the  Western  Cape  it  occurs  in  the 
Little  Karoo,  and  north  and  east  of  the  Cape  Fold  Moun- 
tains, just  reaching  the  southwestern  border  of  the  Eastern 
Cape,  and  is  widely  distributed  in  the  Northern  Cape  as 
far  north  as  the  Orange  River  valley  between  Goodhouse 
and  Upington.  In  Namibia  it  occurs  at  scattered  locali- 
ties along  the  Orange  River  in  the  Karasburg  district,  and 
in  and  around  the  Karasberg  Mountains  of  the  Karasburg 
and  Keetmanshoop  districts.  The  record  from  Carolusberg 
(2917DB)  should  be  confirmed  (Bauer  et  al.  2006a). 

Habitat:  Found  in  rocky  habitats,  from  cliff  faces  to  boul- 
der piles  and  road  cuttings,  throughout  semi-arid  regions 
and  riverine  corridors  in  arid  zones,  chiefly  from  450  m to 
1 800  m (Bauer  et  al.  2006a). 
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Biome:  Nama-Karoo;  Succulent  Karoo;  Fynbos;  Savanna; 
Desert;  Albany  Thicket. 

Assessment  rationale:  Widespread  and  common;  no 
known  threats. 

Conservation  measures:  None  recommended. 


Pachydactylus  rangei  (Andersson,  1908) 

NAM  IB  WEB-FOOTED  GECKO; 

NAM  IB  DUNE  GECKO 

Aaron  M.  Bauer 

Regional:  Critically  Endangered  A2c 

Taxonomy:  This  species  was  initially  described  as  the  type 
species  (by  monotypy)  of  the  genus  Palmatogecko  Anders- 
son, 1908.  Immunological  comparisons  with  other  African 
geckos  suggested,  however,  that  the  species  was  a highly 
derived  Pachydactylus  (Joger  1985).  The  close  relationship 
to  Pachydactylus  austeni  was  confirmed  by  DNA-based 
phylogenetic  analysis  (Bauer  & Lamb  2005;  Lamb  & Bauer 
2006).  The  genus  Palmatogecko  was  formally  synonymised 
with  Pachydactylus  by  Bauer  & Lamb  (2005). 

Distribution:  Endemic  to  southern  Africa  and  adjacent 
southwestern  Angola.  Occurs  along  the  entire  length  of  the 
Namib  Desert  in  western  Namibia  and  the  extreme  north- 
western portion  of  the  Northern  Cape,  South  Africa,  north 
of  the  Holgat  River  and  along  the  lower  Orange  River  to 
Sendelingsdrif  in  the  Richtersveld  National  Park  (Haacke 
1976d;  Bauer  & Branch  2003  [2001]). 

Regional  EOO:  1 989  km2  (confidence:  high);  regional 
AOO:  235  km2  (confidence:  high). 

Habitat:  Found  in  areas  of  dunes  or  loose  sand  or  silt, 
including  dry  river  beds,  from  coastal  areas  to  at  least 
160  km  inland  (Koch  1962;  Haacke  1976d).  It  occurs 
chiefly  below  750  m elevation. 

Biome:  Succulent  Karoo;  Desert. 

Assessment  rationale:  Widespread  and  common  through- 
out its  global  range,  with  threats  from  mining  and  agri- 
culture in  limited  areas.  Within  the  Atlas  region,  however, 
the  majority  of  suitable  habitat  along  the  lower  Orange 
River  has  been  converted  for  agricultural  use  and  coastal 
habitats  have  been  impacted  by  mining  activities  (Bauer 
& Branch  2003  [2001]).  Based  on  criteria  D1  and  D2 
the  regional  assessment  of  this  species  would  be  Vulner- 
able, whereas  application  of  criteria  B and  C would  yield 
an  assessment  of  Endangered.  However,  an  apparent  dra- 
matic decline  (>80%)  in  the  regional  population  in  the 
last  50  years,  attributable  to  the  above-mentioned  ongo- 
ing human  activities,  justifies  Critically  Endangered  sta- 
tus under  criterion  A2c.  No  individuals  have  been  doc- 
umented from  the  native  South  African  range  in  several 
decades  and  the  possibility  of  extirpation  exists.  However, 
most  recent  survey  work  has  concentrated  on  the  narrow 
and  heavily  impacted  habitat  corridor  along  the  Orange 
River  (Bauer  & Branch  2003  [2001]).  The  subpopulation 
in  coastal  habitat  north  of  Gifkop  is  more  likely  to  remain 
viable  in  the  long  term,  as  a greater  area  of  potentially 
suitable  habitat  exists. 

Threats:  Threatened  by  agricultural  development  (North- 
ern Cape:  Bauer  & Branch  2003  [2001]),  housing  devel- 


Pachydactylus rangei — Swakopmund,  Namibia  J.  Marais 


opment  (Namibia,  chiefly  near  Swakopmund  and  Walvis 
Bay)  and  mining  (mainly  in  the  Sperrgebiet,  Namibia  and 
in  unprotected  parts  of  the  western  Richtersveld,  North- 
ern Cape).  There  is  also  some  international  pet  trade,  but 
most  collecting  is  probably  limited  to  certain  areas  in  Na- 
mibia where  the  species  is  easily  accessed.  However,  all 
threats  are  relatively  limited  in  geographical  extent  and 
scope.  Threats,  especially  from  agriculture  and  mining, 
are  most  severe  in  the  small  South  African  portion  of  the 
range. 

Conservation  measures:  Although  this  species  is  classi- 
fied as  Least  Concern  in  its  global  range,  South  African 
populations  are  highly  restricted  (McLachlan  1988b)  and 
are  here  considered  Critically  Endangered.  It  is  recom- 
mended that  the  Richtersveld  National  Park  be  extended 
to  include  parts  of  the  western  Richtersveld  that  are  in- 
habited by  P.  rangei,  in  order  to  protect  this  species  in 
South  Africa.  Studies  on  the  current  range  and  population 
status  of  South  African  populations  are  required. 
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Pachydactylus  rugosus  A.  Smith,  1849 
COMMON  ROUGH  GECKO;  ROUGH  GECKO 
Aaron  M.  Bauer 

Regional:  Least  Concern 

Taxonomy:  Prior  to  the  elevation  of  Pachydactylus  barnar- 
di  and  P.  formosus  from  subspecific  status  within  P.  rugo- 
sus (Lamb  & Bauer  2000b),  some  references  to  P.  rugosus 
from  the  western  portions  of  the  Western  and  Northern 
Cape  actually  referred  to  these  other  species. 

Distribution:  Endemic  to  southern  Africa.  Occurs  in  South 
Africa,  southwestern  Botswana  (Auerbach  1987)  and 
large  parts  of  Namibia  (Visser  1984e).  Within  South  Af- 
rica it  is  limited  to  the  Northern  Cape,  chiefly  along  the 
course  of  the  Orange  River,  but  with  outlying  localities  as 
far  south  as  the  Williston  area  (3120BC). 

Habitat:  Mainly  associated  with  river  courses  and  most 
often  found  under  bark  on  dead  trees  or  in  association 
with  dry,  dead,  fallen  or  standing  trees.  However,  also 
found  under  debris  in  areas  of  human  activity  (Bauer  & 
Branch  2003  [2001]).  In  the  Atlas  region,  it  occurs  from 
near  sea  level  to  at  least  1 200  m.  Extralimitally,  it  occurs 
at  altitudes  as  high  as  1 500  m in  parts  of  Namibia  (A.M. 
Bauer  pers.  obs.). 

Biome:  Nama-Karoo;  Desert;  Savanna;  Succulent  Karoo 
(marginal). 

Assessment  rationale:  Widespread  and  common;  not  sub- 
ject to  any  major  identifiable  threats. 

Conservation  measures:  None  recommended. 


Pachydactylus  rugosus — Farm  Good  Hope,  30  km  SW  of  Prieska,  NC 

M.  Burger 


Pachydactylus  tigrinus  Van  Dam,  1921 
TIGER  GECKO;  TIGER  THICK-TOED  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Broadley  (1977a)  elevated  Pachydactylus  ti- 
grinus to  full  species  status  within  the  P.  capensis  group, 
and  also  established  its  synonymy  with  P.  rhodesianus. 

Distribution:  Restricted  to  southern  Africa  where  it  occurs 
throughout  Zimbabwe,  in  west-central  Mozambique,  east- 


Pachydactylus  tigrinus,  adult — Greater  Kuduland  Safaris,  E of  Tshipise, 
LIMP  M.  Burger 


ern  Botswana  and  in  the  northern  part  of  Limpopo  Prov- 
ince, South  Africa  (Broadley  1977a;  Jacobsen  1989). 

Habitat:  Rupicolous,  found  in  rocky  habitats  that  provide 
narrow  crevices,  in  savanna  and  savanna  woodland  (Barts 
2005).  Most  common  between  elevations  of  550  m and 
1 500  m (chiefly  below  1 000  m in  South  Africa). 

Bioregion:  Mopane;  Central  Bushveld;  Lowveld. 
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Assessment  rationale:  Widespread  and  common  in  its 
range  as  a whole.  In  its  relatively  restricted  range  in  South 
Africa  it  is  abundant,  not  threatened  and  occurs  in  several 
protected  areas. 

Conservation  measures:  None  recommended. 


Pachydactylus  tigrinus,  juvenile — Greater  Kuduland  Safaris,  E of  Tshipise, 
LIMP  M.  Burger 


Pachydactylus  vansoni  FitzSimons,  1933 

VAN  SON’S  GECKO; 

VAN  SON’S  THICK-TOED  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Pachydactylus  vansoni  was  regarded  as  a sub- 
species of  R capensis  by  FitzSimons  (1943),  Loveridge 
(1947)  and  Broadley  (1977a).  Its  specific  distinctness 
was  demonstrated  by  Jacobsen  (1989),  who  found  this 
taxon  in  strict  sympatry  with  P.  capensis  (at  least  one  lo- 
cality). He  also  suggested  that  there  might  be  taxonomi- 
cally  significant  variation  within  P.  vansoni,  with  distinc- 
tive Highveld  versus  Lowveld  groups,  and  this  requires 
further  investigation. 

Distribution:  Endemic  to  southern  Africa  where  it  occurs 
in  southeastern  Zimbabwe,  southern  Mozambique,  Swa- 
ziland and  northeastern  South  Africa  (Broadley  1977a). 
Within  South  Africa  it  is  present  in  all  but  the  southern- 
most portions  of  KwaZulu-Natal  (Bourquin  2004),  central 
and  eastern  Limpopo,  and  Mpumalanga  (Jacobsen  1989) 
and  the  northeastern  Free  State  (Bates  1996a). 

Habitat:  Chiefly  terrestrial.  The  Highveld  form  is  found  in 
rocky  outcrops  in  grasslands  whereas  the  Lowveld  form  is 
most  often  found  on  soil  under  rocks  or  dead  aloes;  oc- 
curs from  sea  level  to  2 300  m (Broadley  1977a;  Jacob- 
sen 1989). 

Bioregion:  Mesic  Highveld  Grassland;  Lowveld;  Central 
Bushveld;  Sub-Escarpment  Grassland;  Mopane;  Indian 
Ocean  Coastal  Belt;  Sub-Escarpment  Savanna;  Drakens- 
berg Grassland. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Pachydactylus  vansoni — Entabeni,  Soutpansberg,  LIMP  M.F.  Bates 
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Pachydactylus  visseri 
Bauer,  Lamb  & Branch,  2006 
VISSER’S  GECKO 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Part  of  the  Pachydactylus  weberi  group  (Bauer 
et  al.  2006a).  Some  earlier  references  to,  and  photo- 
graphs of,  P.  weberi  from  the  lower  Orange  River  and  the 
Fish  River  Canyon  are  at  least  in  part  referable  to  this 
species  (Branch  1988b,  1994b,  1998;  Bauer  & Branch 
2003  [2001];  Bauer  & Lamb  2005). 

Distribution:  Endemic  to  southern  Africa  where  it  occurs 
at  the  margin  of  the  northwestern  Northern  Cape  and  in 
the  adjacent  Luderitz  and  Karasburg  districts  of  Namibia. 
Most  localities  are  in  the  lower  Orange  River  valley  and 
lower  Fish  River  valley,  but  there  are  scattered  localities 
from  the  Aurus  Mountains  to  just  south  of  Aus. 

Habitat:  Found  in  relatively  mesic  microhabitats  in  rocky 
arid  areas,  such  as  on  boulders  and  cliffs  along  large  river 
valleys  and  on  rocky  hills  and  mountains.  Occurs  from  sea 
level  to  at  least  500  m. 

Vegetation  type:  AZa  3 Lower  Gariep  Alluvial  Vegetation; 
Dn  5 Western  Gariep  Hills  Desert. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant and  not  threatened.  Most  of  the  distribution  occurs 
in  protected  areas  or  in  non-mined  buffer  areas  of  the  Dia- 
mond Area,  where  it  also  receives  de  facto  protection. 

Conservation  measures:  None  recommended. 


Pachydactylus  visseri — Fish  River  Canyon,  Namibia  W.D.  Haacke 


Pachydactylus  weberi  Roux,  1907 
WEBER’S  GECKO;  WEBER’S  THICK-TOED  GECKO 
Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Until  the  recent  revision  by  Bauer  et  al.  (2006a), 
the  name  Pachydactylus  weberi  was  employed  for  a diver- 
sity of  closely  related,  chiefly  rupicolus  geckos  distributed 
widely  from  the  Cederberg  and  Bokkeveldberg  to  northern 
Namibia.  Specimens  now  assigned  to  the  following  names 
would  all  previously  have  been  assigned  to  P.  weberi : P. 


werneri,  Hewitt,  1935;  P.  robertsi,  FitzSimons,  1938;  P. 
acuminatus  FitzSimons,  1941;  P.  waterbergensis  Bauer  & 
Lamb,  2003;  P.  atorquatus  Bauer,  Barts  & Hulbert,  2006; 
P.  reconditus  Bauer,  Lamb  & Branch,  2006;  P.  monicae 
Bauer,  Lamb  & Branch,  2006;  P.  mclachlani  Bauer,  Lamb 
& Branch,  2006;  P.  visseri  Bauer,  Lamb  & Branch,  2006; 
P.  goodi  Bauer,  Lamb  & Branch,  2006;  and  P.  otaviensis 
Bauer,  Lamb  & Branch,  2006.  There  has  occasionally  also 
been  some  confusion  with  the  Namibian  endemic  P.  fas- 
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ciatus  Boulenger,  1888  (e.g.  FitzSimons  1938;  Loveridge 
1947).  Genetic  comparisons  reveal  no  appreciable  differ- 
ences between  near-topotypical  (Springbok  area)  P.  weberi 
and  specimens  from  Garies,  the  type  locality  of  P.  cap- 
ensis  gariesensis  (Bauer  et  at.  2006a),  thus  confirming 
the  synonymy  of  these  names.  Specimens  from  the  Cal- 
vinia  area  are  uniformly  more  robust  than  those  from  west- 
ern Namaqualand,  and  their  status  should  be  re-assessed 
using  genetic  markers. 

Distribution:  Endemic  to  southwestern  Africa,  including 
western  portions  of  the  Western  and  Northern  Cape  Prov- 
inces of  South  Africa  and  a single  locality  (Skerpioenkop) 
in  the  Luderitz  district,  Namibia.  In  South  Africa  it  ranges 
from  the  Ceres  district  to  the  northern  Richtersveld,  with 
inland  populations  as  far  east  as  the  Roggeveldberg  and 
Hantamsberg  mountains. 

Habitat:  Found  in  rocky  habitats  of  many  types,  from  large 
outcrops  and  cliff  faces  to  boulder  clusters  and  small  rock 
piles,  wherever  narrow  horizontal  cracks  or  exfoliations 
exist.  Occurs  from  sea  level  to  at  least  1 500  m (Bauer  et 
al.  2006a). 

Biome:  Succulent  Karoo;  Fynbos;  Desert;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  common;  no 
widespread  threats. 

Conservation  measures:  None  recommended. 


Pachydactylus  weberi — Groenriviersmond,  Namaqualand,  NC  W.R.  Branch 
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Genus  Phelsuma  Gray,  1825 — day  geckos 


This  is  a large  genus  of  at  least  52  diurnal  gecko  spe- 
cies (many  with  subspecies)  distributed  throughout  the 
islands  and  coastlines  of  the  Indian  Ocean,  particularly 
Madagascar  (Rocha  et  al.  2010;  Uetz  2012).  One  isolat- 
ed species,  Phelsuma  ocellata,  is  endemic  to  Namaqua- 
land  in  the  Atlas  region  and  is  not  threatened.  Its  generic 
status  has  been  the  subject  of  much  debate  (Roux  1907; 
Schmidt  1933;  Hewitt  1937c;  Russell  1977;  Russell  & 


Bauer  1990;  Good  & Bauer  1995;  Roll  1999)  and  it  has 
been  placed  in  a number  of  different  genera,  including 
the  monotypic  Rhoptropella.  Recent  findings  (A.M.  Bauer 
pers.  comm.)  suggest  that  it  is  best  treated  as  the  most 
basal  lineage  within  Phelsuma,  although  Rocha  et  al. 
(2010)  continue  to  recognise  a monotypic  Rhoptropella. 
Phelsuma  ocellata  is  an  agile,  diurnal,  rupicolous  species 
that  shelters  in  rock  cracks  and  overhangs. 


Phelsuma  ocellata  (Boulenger,  1885) 

NAMAQUA  DAY  GECKO 

William  R.  Branch 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  The  generic  placement  of  this  species  has  long 
been  in  question.  It  was  originally  placed  in  Rhoptropus 
by  Boulenger  (1885),  but  Roux  (1907)  subsequently  rec- 
ognised its  affinities  to  Phelsuma,  to  which  it  was  trans- 
ferred by  Schmidt  (1933).  Hewitt  (1937c),  however, 
considered  ocellata  to  be  intermediate  between  the  two 
genera  and  erected  the  new  genus  Rhoptropella.  Although 
this  combination  was  extensively  used  for  many  years  (e.g. 
FitzSimons  1943;  Loveridge  1947),  subsequent  data  on 
digit  morphology  (Russell  1977;  Russell  & Bauer  1990) 
and  allozymes  (Good  & Bauer  1995)  supported  place- 
ment in  Phelsuma.  However,  a number  of  phylogenetic 
studies  on  Indian  Ocean  Phelsuma  (Roll  1999;  Austin  et 
al.  2004;  Sound  et  al.  2006)  have  noted  that  ocellata 
does  not  group  strongly  with  other  Phelsuma.  Sound  et 
al.  (2006),  using  the  nomen  Rhoptropella  ocellata,  noted 
that  it  may  form  a clade  with  Lygodactylus,  which  togeth- 
er is  the  sister  group  of  Phelsuma.  However,  this  result 
was  not  sufficiently  supported  in  their  study  or  in  the  anal- 
ysis of  Austin  et  al.  (2004).  Recent  findings  (A.M.  Bauer 
pers.  comm.)  suggest  that  it  is  best  treated  as  the  most 
basal  lineage  within  Phelsuma,  rather  than  being  includ- 
ed in  a monotypic  genus  ( Rhoptropella ).  This  finding  has 
been  adopted  here. 

Distribution:  Confined  to  Namaqualand,  from  the  Spoeg 
River  mouth  northwards  to  the  Orange  River  valley,  with  a 
possibly  isolated  population  near  Augrabies  (2820AD,  not 
plotted  on  map).  An  isolated  record  (Sud  Witputz,  Bauer  & 
Branch  2003  [2001]),  unsupported  by  recent  collections, 
is  the  only  record  for  southern  Namibia. 

Habitat:  Rupicolous,  favouring  small  rock  outcrops  in 
coastal  regions,  or  summit  ridges  receiving  moisture  in  the 
fog  belt. 

Biome:  Succulent  Karoo. 

Assessment  rationale:  Has  a wide  range  in  Namaqualand, 
albeit  in  scattered  pockets  of  suitable  mesic  habitat  within 


Phelsuma  ocellata — near  Port  Nolloth,  NC 


J.  Marais 


the  fog  belt.  Global  climate  change  may  affect  the  extent 
and  frequency  of  fog  in  the  region  and  this  may  nega- 
tively impact  the  species.  Known  from  two  localities  with- 
in the  Richtersveld  National  Park  (Bauer  & Branch  2003 
[2001]).  There  are  few  anthropogenic  threats  and  none  of 
major  concern. 

Conservation  measures:  None  recommended. 
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Genus  Ptenopus  Gray,  1865  [1866] — barking  geckos 


Ptenopus  is  a small  genus  consisting  of  three  species  of 
nocturnal  geckos  found  in  the  western  arid  region  of  the 
subcontinent  (Branch  1998).  One  species  consists  of  two 
subspecies  {Ptenopus  garrulus  garrulus,  P.  g.  maculatus), 
both  of  which  enter  the  Atlas  region  (Brain  1962;  Haacke 
1975e).  Within  the  family  Gekkonidae,  Ptenopus  appears 
to  be  a basal  lineage  only  distantly  related  to  other  Afri- 


can geckos.  Barking  geckos  live  in  sandy  habitats,  dig- 
ging complex,  branched,  underground  burrow  systems. 
The  dominant  males  vocalise  at  their  burrow  entrance 
(Hibbitts  et  al.  2007).  Their  sunset  choruses  {tich,  tich, 
tich,  tich...)  are  a common  feature  of  summer  nights  in 
western  scrublands  and  deserts.  Neither  subspecies  is 
threatened  in  the  Atlas  region. 


Ptenopus  garrulus  garrulus 
(A.  Smith,  1849) 

COMMON  BARKING  GECKO 

William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  Trinomials  have  been  used  since  FitzSimons 
(1935)  treated  Ptenopus  maculatus  Gray,  1865  as  a sub- 
species of  P.  garrulus  (Brain  1962,  Haacke  1975e).  A 
phylogeographic  survey  of  this  wide-ranging  species  may 
reveal  greater  intraspecific  diversity. 

Distribution:  Endemic  to  southern  Africa.  Found  from  the 
northern  parts  of  the  Northern  Cape  and  adjacent  areas 
in  the  southwestern  Free  State  and  western  portions  of 
North-West  Province  in  South  Africa  through  Botswana 
and  adjacent  eastern  Namibia,  and  along  the  Limpopo 
River  Valley  to  extreme  southwestern  Zimbabwe  and  Lim- 
popo Province  (Haacke  1975e;  Branch  1998). 

Habitat:  A small,  terrestrial  gecko  of  dune  and  savanna 
habitats  in  the  central  Kalahari  and  adjacent  regions.  It 
digs  complicated  branched  burrows  in  sandy  soil.  Domi- 
nant males  call  at  the  mouth  of  the  burrow,  mainly  at  sun- 
set (Hibbitts  et  al.  2007). 

Biome:  Savanna,  Nama-Karoo. 

Assessment  rationale:  Common  and  not  threatened 
throughout  its  range,  much  of  which  is  in  semi-arid  areas 
with  very  low  agricultural  or  urban  impact. 

Conservation  measures:  None  recommended. 


Ptenopus  garrulus  garrulus — Tswalu  Kalahari  Reserve  near  Kuruman,  NC 

W.  Con  rad  ie 


Ptenopus  garrulus  maculatus 
Gray,  1865  [1866] 

SPOTTED  BARKING  GECKO 

William  R.  Branch 

Global:  Least  Concern 

Taxonomy:  FitzSimons  (1935)  treated  Ptenopus  macula- 
tus Gray,  1865  as  a subspecies  of  P.  garrulus  and  this  was 
followed  by  Haacke  (1975e).  A phylogeographic  survey  of 
this  wide-ranging  species  may  reveal  greater  intra-specific 
diversity. 

Distribution:  Endemic  to  southern  Africa.  It  is  found  in 
southern  and  central  Namibia — including  the  Namib 
Desert  and  pro-Namib  region — extending  into  the  western 
half  of  South  Africa  (Haacke  1975e;  Branch  1998).  In  the 
Atlas  region  it  is  widely  distributed  in  the  Northern  Cape, 
extending  into  the  northern  and  eastern  parts  of  the  West- 
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ern  Cape  and  western  parts  of  the  Eastern  Cape.  It  occurs 
in  the  southern  and  western  Karoo,  with  a single  record  in 
the  Little  Karoo. 

Habitat:  A small  terrestrial  gecko  found  mainly  in  dune 
habitats  in  the  pro-Namib,  and  sandy  areas  in  the  Karoo. 
Its  burrows  and  behaviour  are  similar  to  those  of  P.  g.  gar- 
rulus  (see  Haacke  1975). 

Biome:  Succulent  Karoo;  Nama-Karoo;  Desert;  Savanna. 

Assessment  rationale:  Common  and  unthreatened  through- 
out its  range,  much  of  which  is  in  semi-arid  areas  with  very 
low  agricultural  or  urban  impact. 

Conservation  measures:  None  recommended. 


Ptenopus  garrulus  maculatus — Aus,  Namibia  J.  Marais 
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CHAPTER  10 

Family  Amphisbaenidae 

G.  John  Measey 


There  are  six  families  of  amphisbaenians  (Vidal  et  al. 
2008b),  a group  of  reptiles  that  have  been  traditionally 
treated  separately  from  lizards  and  snakes,  even  though 
their  relationships  were  controversial  and  poorly  resolved. 
Recent  molecular  phylogenies  have  placed  the  Amphis- 
baenia  unambiguously  within  the  lizards  (Sauria:  Lacerti- 
lia)  as  the  sister  group  of  the  Lacertidae  (e.g.  Townsend 
et  al.  2004).  Amphisbaenians  are  therefore  considered  to 
be  a specialised  group  of  limbless  lizards.  There  are  183 
species  (Uetz  2012),  distributed  principally  in  sub-Saharan 
Africa  (77  species)  and  South  America  (95  species),  with 
small  groups  of  species  in  the  Caribbean,  North  America 
and  Europe.  The  alpha-level  taxonomy  of  the  family  has  re- 
lied upon  morphological  characters  (Gans  2005)  but  there 
appears  to  be  much  intraspecific  morphological  variation 
(e.g.  Broadley  et  al.  1976)  and  results  from  molecular  work 
have  shown  that  the  taxonomy  used  to  diagnose  genera  of 
South  American  amphisbaenians  was  not  appropriate  (Mott 
& Vieites  2009).  Of  the  seven  genera  previously  recognised 
in  South  America,  no  less  than  five  have  been  synonymised 
with  Amphisbaena  (Mott  & Vieites  2009).  The  entire  fam- 
ily would  benefit  from  molecular  phylogenetic  investigation, 
and  this  is  certainly  true  of  species  within  the  Atlas  region 
(see  Measey  & Tolley  2013).  African  amphisbaenids  in- 
clude seven  genera,  with  Baikia  (one  species)  and  Cynisca 
(18  species)  restricted  mainly  to  West  and  central  Africa, 
and  Loveridgea  (two  species)  restricted  to  Tanzania.  There 
are  ten  species  in  four  genera  within  the  Atlas  region,  dis- 
tributed mainly  in  the  north:  Northern  Cape,  Free  State, 
North-West  Province,  Gauteng,  Limpopo,  Mpumalanga, 
and  northern  KwaZulu-Natal.  Most  species  tend  to  inhabit 
loose  soils,  although  some  are  capable  of  using  their  spe- 
cialised heads  to  burrow  into  very  hard  substrates. 

Amphisbaenians  bear  a superficial  resemblance  to  earth- 
worms, with  rings  of  scales  encircling  the  body.  Closer  ex- 
amination reveals  a prominent  scaly  head  with  toothed 
mouth  and  nostrils,  and  an  eye-spot  can  often  be  distin- 
guished. These  animals  display  a variety  of  adaptations 
for  burrowing.  Convergent  evolution  has  resulted  in  four 
head  shapes  adapted  for  burrowing  and  feeding  on  soil 
macro-invertebrates  (Kearney  & Stuart  2004).  The  Atlas 


region  contains  both  round-  and  shovel-headed  species, 
while  keel-headed  species  exist  elsewhere  in  Africa  (Kear- 
ney 2003).  Most  species  are  oviparous  but  others  give 
birth  to  young  (e.g.  Webb  et  al.  2000a).  All  species  prey 
on  soil  macrofauna,  mostly  termites,  but  a wide  range  of 
other  soil  invertebrates  are  eaten  by  various  species;  prey 
is  usually  swallowed  whole  (Webb  et  al.  2000a). 

The  amphisbaenians  have  not  previously  been  considered 
in  conservation  terms  because  they  are  infrequently  en- 
countered, many  species  are  known  only  from  type  series 
and  their  ecology  is  poorly  known.  As  a result,  a large  pro- 
portion are  considered  to  be  Data  Deficient  (Bohm  et  al. 
2013).  Broadley  et  al.  (1976:  474)  remarked  that:  “col- 
lecting amphisbaenians  by  hand  is  usually  a back-break- 
ing business  with  little  reward”.  This  appears  to  be  due 
to  their  subterranean  habits  rather  than  because  they  are 
uncommon,  since  densities  are  very  high  at  times  (Pooley 
etal.  1973;  Broadley  et  al.  1976;  Measey  et  al.  2009). 
There  is  anecdotal  evidence  that  land-use  change  may  im- 
pact negatively  on  their  populations.  For  example,  approx- 
imately 50  animals  were  found  per  hectare  in  one  area 
when  virgin  land  was  first  ploughed,  but  after  a few  years 
of  ploughing,  no  amphisbaenians  were  found  (Broadley  et 
al.  1976).  Measey  et  al.  (2009)  found  that  even  within 
a protected  area,  densities  declined  over  a period  of  35 
years,  perhaps  due  to  increased  stocking  of  ungulates  and 
the  negative  effect  of  this  on  leaf  litter.  Little  is  known 
about  the  current  distribution,  ecology  and  taxonomy  of 
amphisbaenians  in  the  Atlas  region,  and  this  prohibits  a 
comprehensive  conservation  assessment.  The  contents  of 
this  chapter  therefore  represent  a ‘best  guess’  for  most 
species. 

The  only  amphisbaenian  considered  threatened  in  the 
Atlas  region  is  Chirindia  langi  occidentalism  classified  as 
Vulnerable.  Major  threats  to  this  taxon  are  agriculture,  af- 
forestation and  changes  in  game  stocking  levels.  In  the 
Atlas  region  Monopeltis  leonhardi  is  known  from  only  two 
QDGCs  and  it  was  therefore  not  assessed.  There  is  a need 
to  increase  our  knowledge  of  this  family  in  general  and 
this  should  include  both  taxonomic  and  biological  studies. 


SURICATA  1 (2014) 


149 


Genus  Chirindia  Boulenger,  1907 — pink  round-headed  worm  lizards 


This  genus  contains  5-9  species  (Gans  2005;  Uetz  2012) 
that  occur  in  eastern  and  southeastern  Africa.  Two  subspe- 
cies are  known  within  the  Atlas  region:  Chirindia  langi  lan- 
gi  and  C.  I.  occidentalis  occur  on  either  side  of  the  Sout- 
pansberg  in  Limpopo  Province.  Both  species  have  restricted 


ranges  and  are  deserving  of  further  taxonomic  work.  Like 
other  amphisbaenians,  little  is  known  of  their  ecology  or  the 
threats  that  they  face.  Chirindia  I.  occidentalis  is  now  clas- 
sified as  Vulnerable  and  is  threatened  by  agriculture,  affor- 
estation and  changes  in  game  stocking  levels. 


Chirindia  langi  langi  FitzSimons,  1939 

LANG’S  WORM  LIZARD; 

LANG’S  ROUND-HEADED  WORM  LIZARD 

G.  John  Measey 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  The  taxonomic  status  of  Chirindia  langi  occi- 
dentalis should  be  re-assessed,  preferably  using  a combi- 
nation of  morphological  and  molecular  techniques. 

Distribution:  Endemic  to  the  northeastern  corner  of  Lim- 
popo, South  Africa  and  a small  portion  of  adjoining  Mo- 
zambique (Jacobsen  1989;  Branch  1998).  May  also 
occur  in  southeastern  Zimbabwe. 

Habitat:  Mostly  fossorial,  found  under  rocks  on  the  soil 
surface,  in  burrows  or  in  rotting  logs,  in  sandy  Kalahari 
soils  and  clayey  Mopane  woodland  on  both  north-  and 
south-facing  slopes,  at  altitudes  of  230-1  400  m (Jacob- 
sen 1989). 

Bioregion:  Alluvial  Vegetation;  Lowveld;  Mopane. 

Assessment  rationale:  Very  little  is  known  about  the  dis- 
tribution of  this  taxon,  e.g.  how  far  it  extends  into  Mo- 
zambique. Threats  in  Mozambique  are  unknown.  In  South 
Africa,  AOO  and  habitat  quality  are  probably  influenced 
by  human  land-use  changes,  although  some  small-scale 
changes  such  as  subsistence  agriculture  may  favour  the 
taxon.  Its  range  in  the  Atlas  region  is  largely  protected 


Chirindia  langi  langi — Saseladonga,  Kruger  NR  LIMP  (TM  28869)  W.R. 
Schmidt 


within  the  Kruger  National  Park,  and  its  global  range  is 
mainly  within  the  boundaries  of  the  Great  Limpopo  Trans- 
frontier Park. 

Conservation  measures:  Perform  taxonomic  studies.  Con- 
duct distribution  surveys,  especially  in  Mozambique.  In- 
vestigate the  effects  of  land-use  change,  especially  in  Mo- 
zambique. 


Chirindia  langi  langi — Mabyeni  Hill,  Kruger  NR  LIMP  (TM  59089)  W.R. 
Schmidt 
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Chirindia  langi  occidentalis 
Jacobsen,  1984 

SOUTPANSBERG  WORM  LIZARD; 

WESTERN  ROUND-HEADED  WORM  LIZARD 

G.  John  Measey 

Global:  Vulnerable  Blab(iii) 

Endemic 

Taxonomy:  The  taxonomic  status  of  this  taxon  should  be 
re-assessed,  preferably  using  a combination  of  morpho- 
logical and  molecular  techniques. 

Distribution:  Endemic  to  the  low-lying  areas  of  the  Sout- 
pansberg  in  northern  Limpopo,  South  Africa  (Jacobsen 
1989). 

EOO:  6 030  km2  (confidence:  low);  AOO:  2 670  km2 
(confidence:  low). 

Habitat:  Found  singly  under  stones  partially  imbedded  in 
sandy  soils — mostly  on  the  surface  or  in  burrows  with  the 
stone  as  a roof — and  occasionally  under  rotting  logs,  in 
mixed  bushveld  at  elevations  of  800-1  300  m (Jacobsen 
1989). 

Bioregion:  Mopane,  Central  Bushveld. 

Assessment  rationale:  EOO  <20  000  km2  [Bl];  there  are 
6-10  locations  [Bla],  and  there  is  a continuing  decline 
in  area,  extent  and  quality  of  habitat  [Blb(iii)]  due  to  af- 
forestation, use  of  land  for  crops,  and  changes  in  game 
stocking  levels. 

Threats:  Threatened  by  afforestation,  agriculture  and 
changes  in  game  stocking  levels  (see  Measey  et  al.  2009). 

Conservation  measures:  Conduct  surveys  to  collect  data 
that  will  allow  for  more  accurate  estimates  of  EOO  and 
AOO.  Carry  out  taxonomic  studies  and  investigate  land  use 
changes. 


Chirindia  langi  occidentalis — Soutpansberg,  LIMP  G.J.  Alexander 
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Genus  Dalophia  Gray,  1865 — blunt-tailed  worm  lizards 


Dalophia  is  distributed  in  central  and  southern  Africa.  Mem- 
bers of  this  small  genus  of  six  (Uetz  2012)  to  10  (Gans  2005) 
species  are  superficially  similar  to  Monopeltis  in  that  they 
are  thick-bodied  and  have  shovel-shaped  heads.  However, 
the  tail  is  unusual  because  it  is  truncated  and  has  a flattened 
terminal  pad.  These  rarely-encountered  lizards  live  within 


the  soil,  prey  on  macro-invertebrates,  and  lay  eggs  (Branch 
1998).  A single  species,  D.  pistillum,  occurs  within  the  Atlas 
region  (Limpopo,  North-West  Province  and  Northern  Cape). 
Although  there  are  no  known  threats  to  this  species,  it  may 
be  susceptible  to  soil  compaction  and  the  other  land-use 
changes  that  affect  amphisbaenians  (see  family  account). 


Dalophia  pistillum  (Boettger,  1895) 

PESTLE-TAILED  WORM  LIZARD; 

BLUNT-TAILED  WORM  LIZARD 

G.  John  Measey 


Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Distributed  widely  in  southern  Africa,  occur- 
ring in  Botswana,  eastern  Namibia,  southern  Zambia  and 
northern  Zimbabwe,  and  extending  as  far  east  as  mid-Mo- 
zambique (Branch  1998).  In  the  Atlas  region  it  is  known 
only  from  the  Nylstroom-Vaalwater  area  of  Limpopo,  the 
Vryburg  area  of  North-West  Province,  and  east  of  Uping- 
ton  in  the  Northern  Cape  (Bates  et  al.  2010). 

Habitat:  Fossorial,  usually  found  within  20  cm  of  the  soil 
surface;  known  to  take  refuge  in  grass  roots  at  depths  of 
10  cm  (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Eastern  Kalahari  Bushveld; 
Kalahari  Duneveld. 

Assessment  rationale:  Widespread  and  common  outside 
the  Atlas  region.  Although  known  from  only  three  localities 
within  the  Atlas  region  (Bates  et  al.  2010),  it  is  not  con- 
sidered to  be  under  any  specific  threat  here. 

Conservation  measures:  None  recommended. 


Dalophia  pistillum — Little  Vumbura  camp,  Okavango  Delta,  Botswana 

T.  Reumerman 
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Genus  Monopeltis  A.  Smith,  1848 — African  shovel-snouted  worm 

lizards 


The  genus  Monopeltis  consists  of  21  species  (Gans  2005; 
Uetz  2012)  found  in  sub-Saharan  Africa.  Six  species  occur 
within  the  Atlas  region  but  there  are  taxonomic  uncertain- 
ties surrounding  some  of  these  (e.g.  M.  infuscata).  All  spe- 
cies are  fossorial,  with  a characteristic  shovel-shaped  head, 
which  is  used  to  lift  soil  when  burrowing  (Gans  1974). 


These  lizards  spend  all  their  time  underground  where  they 
feed  on  macro-invertebrate  prey.  Females  give  birth  rather 
than  laying  eggs  (Webb  et  al.  2000a).  They  are  occasionally 
encountered  when  stones  are  turned  or  soil  is  tilled.  Threats 
are  poorly  understood  but  might  include  mechanised  agri- 
culture and  soil  compaction  (Broadley  et  al.  1976). 


Monopeltis  capensis  A.  Smith,  1848 

CAPE  WORM  LIZARD; 

CAPE  SPADE-SNOUTED  WORM  LIZARD 

G.  John  Measey 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Broadley  et  al.  (1976)  identified  three  allopat- 
ric  forms  of  Monopeltis  c.  capensis  that  differed  mainly  in 
annulation,  size  and  degree  of  pigmentation.  Typical  M. 
capensis  is  referable  to  Group  A.  Group  B was  later  de- 
scribed as  M.  infuscata,  while  Group  C is  referable  to  M. 
decosteri  (Broadley  et  al.  1976;  Broadley  1997).  Broad- 
ley (1997)  also  elevated  M.  c.  rhodesianus  to  full  species 
status,  rendering  M.  capensis  monotypic.  A molecular  and 
phylogenetic  analysis  of  Monopeltis  is  required. 

Distribution:  Endemic  to  extreme  southern  Botswana  and 
the  central  regions  of  South  Africa  (Broadley  1997).  With- 
in the  Atlas  region  this  species  occurs  in  the  western  half 
of  the  Free  State  and  adjacent  areas  in  the  Northern  Cape, 
North-West  Province  and  the  western  half  of  Limpopo. 
It  has  also  been  recorded  from  the  southern  bank  of  the 
Orange  River  in  the  Eastern  Cape  (Broadley  1997).  Dis- 
tribution appears  to  coincide  largely  with  Highveld  Grass- 
land and  Kalahari  Bushveld,  but  the  species  also  occurs 
along  the  Vaal  River,  and  along  the  Limpopo  River  on  the 
border  with  Botswana.  A few  records  on  the  map  are  con- 
sidered questionable  because  of  possible  confusion  with 
M.  infuscata. 

Habitat:  Fossorial,  especially  in  red  soils,  and  found  as 
deep  as  20  cm  in  the  Odendaalsrus  area  of  the  northwest- 
ern Free  State  (Broadley  et  al.  1976).  In  the  Free  State 
it  has  also  been  found  in  damp  soil  and  in  sand  on  the 
banks  of  rivers,  and  one  specimen  was  found  when  a Su- 
ricate  ( Suricata  suricatta)  colony  was  excavated  (De  Waal 
1978).  A specimen  from  the  Northern  Cape  was  found 
under  a large  stone  (Conradie  et  al.  2011). 

Biome:  Grassland;  Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Monopeltis  capensis — Rooipoort  NR,  NC  W.  Conradie 
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Monopeltis  decosteri  Boulenger,  1910 

DE  COSTER’S  WORM  LIZARD; 

DE  COSTER’S  SPADE-SNOUTED  WORM  LIZARD 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Broadley  et  al.  (1976)  considered  Monopeltis 
decosteri  to  be  a synonym  of  M.  capensis , referable  to 
Group  C.  However,  a subsequent  revision  by  Broadley 
(1997)  revived  M.  decosteri  as  a full  species.  The  en- 
tire M.  capensis  group  requires  a taxonomic  investigation 
using  molecular  methods  because  morphological  traits  ap- 
pear to  be  very  variable. 

Distribution:  Endemic  to  southeastern  Africa.  Found  in 
southern  Mozambique,  southeastern  Zimbabwe  and  along 
the  eastern  border  of  the  Kruger  National  Park  in  Limpopo 
and  Mpumalanga  provinces,  South  Africa  (Broadley  1997). 

Habitat:  Fossorial.  Occurs  in  sandy  soils  in  moist  savanna 
(Branch  1998).  Habitat  and  behaviour  are  probably  simi- 
lar to  M.  capensis. 

Bioregion:  Mopane;  Lowveld. 

Assessment  rationale:  Within  the  Atlas  region  it  occurs 
mainly  within  the  protected  Kruger  National  Park.  EOO 


Monopeltis  decosteri — Maputo  Bay,  Mozambique  (holotype,  SAM  650) 

M.  Burger 


(8  000  km2)  is  below  the  Vulnerable  threshold  but  there 
are  no  known  specific  threats  and  no  known  barriers  to 
immigration  from  surrounding  regions. 

Conservation  measures:  Collect  more  comprehensive  dis- 
tribution data  from  inside  and  outside  the  Atlas  region. 


Monopeltis  decosteri — Maputo  Bay,  Mozambique  (holotype,  SAM  650) 

M.  Burger 


Monopeltis  infuscata  Broadley,  1997 

DUSKY  WORM  LIZARD; 

DUSKY  SPADE-SNOUTED  WORM  LIZARD 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Broadley  (1997a)  elevated  Monopeltis  capen- 
sis capensis  Group  B to  species  status  as  M.  infuscata. 
The  taxonomy  of  the  entire  group  will  be  improved  by  a 
systematic  revision  using  molecular  methods. 

Distribution:  Endemic  to  southern  Africa.  Most  of  the 
range  lies  north  of  the  Atlas  region  in  southwestern  An- 
gola, Namibia  and  southern  Botswana  (Broadley  1997). 
In  the  Atlas  region  it  is  found  in  Limpopo,  Gauteng,  west- 
ern Mpumalanga,  North-West  Province  and  Northern 
Cape  (Broadley  1997).  A few  records  on  the  map  are  con- 
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sidered  questionable  because  of  possible  confusion  with 
other  species  of  Monopeltis. 

Habitat:  Fossorial.  Habitat  probably  similar  to  that  of  M. 
capensis. 

Biome:  Savanna;  Nama-Karoo;  Grassland. 

Assessment  rationale:  Widespread  inside  and  outside  the 
Atlas  region. 

Conservation  measures:  None  recommended. 


Monopeltis  infuscata — Umbabat  Private  NR,  LIMP  D.  Pietersen 


Monopeltis  leonhardi  Werner,  1910 

KALAHARI  WORM  LIZARD; 

KALAHARI  SPADE-SNOUTED  WORM  LIZARD 

G.  John  Measey 

Not  Applicable 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Africa.  Distributed  in 
the  Kalahari  of  Namibia  and  Botswana,  western  and 
southern  Zimbabwe,  and  along  the  Limpopo  River  into  ex- 
treme northeastern  South  Africa  (Branch  1998).  In  the 
Atlas  region  it  is  known  from  two  marginal  records,  one  in 
the  Kgalagadi  Transfrontier  Park  (Northern  Cape)  and  one 
in  Kruger  National  Park  (Limpopo). 

Habitat:  Recorded  from  Kalahari  sands.  Found  in  shal- 
low soil  under  logs  and  in  gerbil  burrows  (Broadley  et  al. 
1976). 

Bioregion:  Mopane;  Kalahari  Duneveld. 

Assessment  rationale:  Widespread  outside  South  Africa. 
The  range  within  the  Atlas  region  (where  it  is  known  from 
only  two  QDGCs)  is  less  than  5%  of  the  global  range  and 
the  species  was  therefore  not  assessed. 


Monopeltis  leonhardi — Farm  Labota,  Gobabis  distr.,  Namibia 

(TM  33229)  W.R.  Schmidt 


Conservation  measures:  Carry  out  surveys  to  determine 
the  distribution  of  this  species  within  the  Atlas  region. 
Such  information  will  be  helpful  for  future  assessments. 


Monopeltis  leonhardi — Farm  Labota,  Gobabis  distr.,  Namibia  (TM  33229) 

W.R.  Schmidt 
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Monopeltis  mauricei  Parker,  1935 

MAURICE'S  WORM  LIZARD; 

MAURICE’S  SPADE-SNOUTED  WORM  LIZARD 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Monopeltis  mauricei  was  described  from  near 
Ghanzi,  Botswana  by  Parker  (1935)  but  later  treated  as  a 
subspecies  of  M.  sphenorhynchus  by  Broadley  etal.  (1976). 
Subsequently,  when  he  recorded  the  first  specimen  of  the 
typical  form  from  Botswana,  Broadley  (2001a)  elevated  M. 
s.  mauricei  to  specific  status.  This  arrangement  was  fol- 
lowed by  Gans  (2005),  but  genetic  support  is  needed. 

Distribution:  Occurs  in  the  Kalahari  Desert,  throughout 
much  of  Botswana  and  into  adjacent  Namibia  and  Angola 
in  the  west,  Zambia  and  western  Zimbabwe  in  the  north 
(Broadley  et  al.  1976)  and  into  the  Northern  Cape  (north 
of  the  Orange  River)  and  North-West  provinces  of  South  Af- 
rica (Bates  et  al.  2010).  A specimen  from  Kgalagadi  Trans- 
frontier Park  in  the  Northern  Cape  was  tentatively  referred 
to  M.  sphenorhynchus  by  Bates  et  al.  (2010),  but  its  sta- 
tus is  uncertain  and  it  is  plotted  here  as  a question  mark. 

Habitat:  A fossorial  species  that  digs  deep  burrows  in 
sparsely-vegetated  Kalahari  sands. 

Bioregion:  Eastern  Kalahari  Bushveld;  Kalahari  Duneveld; 
Bushmanland. 

Assessment  rationale:  Widespread  in  habitats  that  remain 
largely  intact  and  not  degraded  by  either  human  settle- 
ment or  agriculture. 

Conservation  measures:  None  recommended. 


Monopeltis  mauricei — Tswalu  Kalahari  Reserve,  near  Kuruman,  NC 

G.  van  Dyk 


Monopeltis  sphenorhynchus  Peters,  1879 

SLENDER  WORM  LIZARD; 

SLENDER  SPADE-SNOUTED  WORM  LIZARD 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Monopeltis  mauricei  was  previously  considered 
to  be  a subspecies  of  M.  sphenorhynchus  (Broadley  et  al. 
1976)  but  was  raised  to  specific  status  by  Broadley  (2001a). 
A specimen  from  Kgalagadi  Transfrontier  Park  in  the  North- 
ern Cape  was  tentatively  referred  to  M.  sphenorhynchus  by 
Bates  etal.  (2010)  but  its  identification  is  uncertain. 

Distribution:  Endemic  to  southern  Africa.  Two  disjunct  popu- 
lations are  known,  one  in  northern  KwaZulu-Natal  and  coast- 
al southern  Mozambique,  and  another  in  Limpopo  (Branch 


Monopeltis  sphenorhynchus — Venetia  Limpopo  NR,  LIMP  M.  Burger 


1998)  and  southeastern  Botswana  (Broadley  2001a).  These 
may  be  contiguous  through  the  poorly-surveyed  regions  of 
southern  Mozambique.  The  species  may  also  occur  in  south- 
ern Zimbabwe. 

Habitat:  Fossorial.  Usually  found  in  deep  sand  from  near 
sea  level  to  at  least  800  m (Jacobsen  1989). 

Bioregion:  Mopane;  Lowveld;  Indian  Ocean  Coastal  Belt. 
Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  Gain  a better  understanding  of 
the  distribution  of  this  species;  this  will  benefit  future  as- 
sessments. 
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Genus  Zygaspis  Cope,  1885 — purple  round-headed  worm  lizards 


Zygaspis  is  a small  genus  of  seven  species  distributed  in 
central  and  southern  Africa  (Broadley  & Broadley  1997). 
Two  species  occur  in  the  northern  and  northeastern  parts 
of  the  Atlas  region,  but  neither  is  of  immediate  conser- 
vation concern.  The  two  subspecies  of  Z.  vandami  were 
evaluated  together  as  a single  entity,  but  if  Z.  v.  arenicola 
proves  to  be  a valid  species,  the  status  of  the  two  taxa 


should  be  re-assessed  because  their  ranges  are  relative- 
ly restricted.  These  small  amphisbaenians  live  in  sandy 
soils  where  they  feed  on  termites  and  other  invertebrate 
prey  and  lay  small  clutches  of  elongate  eggs  (Webb  et  at. 
2000a).  Threats  are  poorly  understood,  but  may  include 
soil  compaction  and  reduction  in  leaf  litter  (Measey  et  al. 
2009). 


Zygaspis  quadrifrons  (Peters,  1862) 

KALAHARI  DWARF  WORM  LIZARD; 

KALAHARI  ROUND-HEADED  WORM  LIZARD 

G.  John  Measey 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  This  is  the  most  widely  distributed  species 
of  Zygaspis,  occurring  from  northern  South  Africa  through 
Namibia,  Botswana,  southern  Angola,  Zimbabwe,  Zam- 
bia, southern  Democratic  Republic  of  the  Congo,  southern 
Malawi  and  Mozambique  (Saiff  1970;  Broadley  & Broad- 
ley 1997).  It  is  on  the  periphery  of  its  range  in  the  Atlas 
region  where  it  occurs  in  Limpopo,  the  western  parts  of 
North-West  Province,  and  the  northern  half  of  Northern 
Cape. 

Habitat:  In  Limpopo  it  is  found  in  deep  Kalahari  sands 
and  in  loamy  as  well  as  clayey  soil;  usually  under  stones 
or  rotting  logs,  on  or  slightly  below  the  soil  surface,  at  al- 
titudes of  250-1  200  m (Jacobsen  1989).  Populations  in 
Limpopo  are  found  mainly  in  Mopane  ( Colophospermum 
mopane)  woodland  and  bushveld  on  a granite  substrate, 
extending  into  Waterberg  sandstone;  populations  in  North- 
West  Province  and  the  Northern  Cape  are  found  in  Kala- 
hari sands  (Broadley  & Broadley  1997).  Individuals  from 
the  Northern  Cape  were  found  basking  under  neighbour- 
ing stones  to  those  with  Monopeltis  capensis  (Conradie 
etal.  2011). 

Biome:  Savanna;  Nama-Karoo  (marginal). 

Assessment  rationale:  Widespread. 

Conservation  measures:  None  recommended. 


Zygaspis  quadrifrons — Caprivi,  Namibia  W.R.  Branch 
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Zygaspis  vandami  (FitzSimons,  1930) 

VAN  DAM’S  DWARF  WORM  LIZARD 

G.  John  Measey 

Global:  Least  Concern 

Taxonomy:  Broadley  & Broadley  (1997)  recognised  two 
subspecies,  namely  Zygaspis  vandami  vandami  and  Z. 
v.  arenicola , differing  only  with  regard  to  the  number  of 
postoculars  and  the  fusion  of  temporal  head  shields.  Gans 
(2005)  recognised  these  as  separate  species,  although  no 
taxonomic  reasons  were  given.  The  taxonomic  status  of 
these  taxa  should  be  clarified,  preferably  through  a com- 
bination of  morphological  and  genetic  techniques.  Here 
they  are  treated  together  because  their  ranges  appear  to 
be  contiguous. 

Distribution:  Endemic  to  southern  Africa.  Zygaspis  v.  van- 
dami is  probably  endemic  to  South  Africa  but  may  also 
occur  in  adjacent  parts  of  Mozambique  and  Swaziland.  It 
has  been  recorded  from  Limpopo  and  northeastern  Mpu- 
malanga (Jacobsen  1989,  as  Z.  violacea ; Broadley  & 
Broadley  1997).  Zygaspis  v.  arenicola  occurs  in  north- 
eastern KwaZulu-Natal,  northeastern  Swaziland,  south- 
ern Mozambique  and  southeastern  Zimbabwe  (Broadley 
& Broadley  1997;  Litschka  et  al.  2008;  Bates  & Maguire 
2009).  Of  particular  interest  are  the  isolated  records  in 
central  and  western  Limpopo,  which  deserve  closer  atten- 
tion. The  most  westerly  locality  (2327DD)  is  represented 
by  a VM  record  and  requires  confirmation  as  it  lies  with- 
in the  range  of  Z.  quadrifrons  (see  Broadley  & Broadley 
1997). 

Habitat:  Fossorial.  The  two  subspecies  are  found  in  dif- 
ferent substrates  and  this  may  account  for  their  morpho- 
logical variation.  Zygaspis  v.  vandami  is  found  in  shallow 
soils  of  minimum  development,  whereas  Z.  v.  arenicola 
is  found  mostly  in  coastal  sandy  soils.  They  inhabit  areas 
where  leaf  litter  is  densely  aggregated,  with  commen- 
surate high  macro-invertebrate  density  (Measey  et  al. 
2009).  Zygaspis  v.  vandami  is  found  under  stones  or  logs 
on  sandy  or  loamy  humus-rich  soils  along  the  eastern  es- 
carpment (Jacobsen  1989;  Broadley  & Broadley  1997). 
This  substrate  is  mostly  granite,  but  rhyolite  occurs  in  the 
Lebombo  Range  along  the  border  with  Mozambique.  Zyg- 
aspis v.  arenicola  occurs  in  alluvial  sands  on  the  Mozam- 
bique plain  (Broadley  & Broadley  1997). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt;  Central 
Bushveld. 

Assessment  rationale:  Despite  a continuing  decline  in 
area,  extent  and  quality  of  habitat,  and  a restricted  number 
of  locations  (<  10),  this  species  has  a large  geographical 
range  and  is  thus  not  regarded  as  threatened.  However, 


Zygaspis  vandami  vandami — Farm  De  Hoop,  SE  of  Nelspruit,  MPM 

(TM  59091)  W.R.  Schmidt 


if  Z.  v.  arenicola  is  found  to  be  a valid  species,  then  the 
two  taxa  will  need  to  be  re-assessed  and  both  may  qualify 
as  Near  Threatened  or  Vulnerable.  Zygaspis  v.  arenicola 
would  be  at  risk  because  of  its  small  EOO  and  the  ongoing 
change  in  human  land  use  and  management  in  the  areas 
where  it  occurs  (Measey  et  al.  2009). 

Conservation  measures:  Little  is  known  of  normal  popula- 
tion sizes  and  densities  for  this  or  any  other  amphisbaeni- 
an  species.  Such  studies  are  urgently  required,  especially  in 
KwaZulu-Natal  and  Mpumalanga,  where  much  land  is  under 
management  for  game  or  is  being  transformed  for  agriculture 
and  forestry.  A PHVA  would  be  useful  in  this  respect. 


Zygaspis  vandami  arenicola — Kosi  Bay,  KZN  J.  Marais 
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CHAPTER  11 


Family  Lacertidae 

Andrew  A.  Turner ; Marius  Burger,  Michael  F.  Bates,  Michael  J.  Cunningham  & James  Harvey 


The  Lacertidae  comprises  the  typical  lizards,  a large 
group  currently  represented  by  42  genera  and  309  spe- 
cies (Uetz  2012;  Edwards  et  al.  2013a)  found  throughout 
Africa  and  Eurasia.  Some  relationships  within  the  fam- 
ily are  not  resolved  but  the  members  of  this  family  are 
universally  considered  to  form  a clade  consisting  of  three 
well-resolved  subfamilies,  of  which  only  the  Eremiadinae 
occurs  in  southern  Africa  (e.g.  Harris  et  al.  1998;  Mayer 
& Pavlicev  2007;  Pavlicev  & Mayer  2009;  Hipsley  et  al. 
2011).  In  the  Atlas  region  there  are  eight  genera  and  26 
species  (one  with  two  subspecies,  another  with  three  sub- 
species) (Branch  1998;  Edwards  et  al.  2013a),  but  a few 
additional  species  in  South  Africa  have  yet  to  be  described 
(e.g.  Makokha  et  al.  2007;  M.J.  Cunningham  unpubl. 
data).  Lacertids  occupy  a wide  range  of  ecological  niches, 
and  occur  in  a wide  variety  of  habitats,  from  deserts  to 
tropical  forests.  These  lizards  are  found  throughout  the 
Atlas  region  but  are  most  diverse  in  the  arid  western  parts. 

All  southern  African  lacertids  are  diurnal  and  oviparous, 
and  most  species  actively  forage  for  small  insects  (Branch 


1998;  Kirchoff  etal.  2010;  Van  der  Meer  etal.  2010).  At 
least  one  Nucras  species,  N.  tesellata , is  known  to  dig  up 
and  eat  scorpions  (Pianka  et  al.  1979).  Most  African  spe- 
cies are  small,  with  a snout-vent  length  seldom  exceed- 
ing 100  mm,  although  their  tails  may  be  up  to  twice  that 
length.  Some  species  exhibit  sexual  dichromatism. 

Most  lacertids  have  large  ranges  and  are  often  common. 
The  majority  of  species  are  not  unduly  affected  by  agricul- 
tural practices,  but  are  negatively  impacted  by  urban  and 
industrial  development.  Three  species  (1 /hembelacerta 
rupicola , Nucras  taeniolata,  Tropidosaura  cottrelli)  in  the 
Atlas  region  are  classified  as  Near  Threatened,  mainly  due 
to  habitat  transformation  (e.g.  croplands,  stock  farming, 
afforestation).  The  poorly  known  Nucras  caesicaudata 
just  enters  the  Atlas  region  in  the  northeast  and  was  not 
assessed  (IUCN  category  Not  Applicable).  Australolacerta 
australis  was  classified  as  Restricted  in  the  last  Red  Data 
Book  and  Nucras  lalandii  was  treated  as  regionally  Near 
Threatened  in  the  Swaziland  Red  Data  Book,  but  both 
species  are  here  classified  as  globally  Least  Concern. 
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Genus  Australolacerta  Arnold,  1989 — Southern  rock  lizards 


Australolacerta  contains  a single  species,  A.  australis,  en- 
demic to  the  Western  Cape,  South  Africa.  Salvi  etal.  (2011) 
found  that  A.  australis  was  part  of  the  southern  African 
branch  of  the  tribe  Eremiadini,  which  includes  Tropidosau- 
ra,  Meroles  and  Pedioplanis.  A recent  analysis  of  mitochon- 
drial and  nuclear  DNA  sequences  indicated  that  A.  rupicola 


is  not  closely  related  to  A.  australis  (which  is  more  closely 
related  to  Tropidosaura — see  also  Salvi  et  al.  2011)  and  it 
was  placed  in  a separate  genus,  Vhembelacerta  (Edwards 
etal.  2012,  2013a).  Female  A.  australis  lay  clutches  of  up 
to  seven  eggs  (Branch  1998).  This  species  occurs  in  several 
protected  areas  and  is  considered  to  be  of  Least  Concern. 


Australolacerta  australis  (Hewitt,  1926) 

SOUTHERN  ROCK  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  This  montane  species  is  endemic  to  the 
Western  Cape,  South  Africa,  occurring  from  the  northern 
Cederberg  in  the  north  to  the  Hex  River  Mountains  in  the 
south,  and  eastwards  to  Kwadouwsberg  (Mouton  1988b; 
Branch  1998).  The  eastern  limits  on  the  Langeberg  have 
not  yet  been  determined. 

Habitat:  Found  in  fynbos  on  the  rocky  mountain  slopes 
of  the  Cape  Fold  Mountains,  often  near  moisture.  Prefers 
large  exposed  rock  such  as  cliff  faces  and  rock  slabs  on 
sandstone  outcrops  (Branch  1998). 

Bioregion:  Northwest  Fynbos,  Southern  Fynbos,  Western 
Fynbos-Renosterveld,  Southwest  Fynbos. 

Assessment  rationale:  Recent  surveys  in  the  Cape  Fold 
Mountains  indicate  that  this  species  is  widespread  and 
reasonably  common  (M.J.  Cunningham  pers.  comm.).  It 
occupies  rugged,  rocky  areas  that  provide  shelter  from  fire 
and  minimise  direct  anthropogenic  threats.  Much  of  its 
range  is  protected. 

Conservation  measures:  Given  the  extensive  protection  al- 
ready afforded  to  this  species,  no  conservation  actions  are 
recommended. 


Australolacerta  australis — Heuningvlei,  Cederberg  Wilderness  Area,  WC 

R le  F.N.  Mouton 


LACERTIDAE 


160 


SURICATA  1 (2014) 


Genus  Heliobolus  Fitzinger,  1843 — bushveld  lizards 


The  genus  Heliobolus  contains  four  species  widely  dis- 
tributed in  Africa  (Uetz  2012).  Together  with  Nucras, 
Heliobolus  is  the  sister  clade  to  Pseuderemias  (Mayer 
& Pavlicev  2007).  The  only  representative  in  the  Atlas 
region  is  Heliobolus  lugubris , which  is  widespread  in 
central  southern  Africa.  These  lizards  prefer  open,  sandy 
habitats.  Females  of  this  species  lay  clutches  of  4-6 


eggs  in  a self-excavated  hole  (Branch  1998).  Hatchlings 
mimic  the  ‘oogpister’  or  predacious  ground  beetle  {An- 
thia ) and  this  probably  provides  some  protection  from 
predators  (Huey  & Pianka  1977a;  Schmidt  2004).  These 
lizards  may  be  locally  abundant  and  apparently  are  not 
especially  threatened  by  cattle  farming,  the  main  human 
activity  in  their  habitat. 


Heliobolus  lugubris  (A.  Smith,  1838) 

BUSHVELD  LIZARD 

Andrew  A.  Turner 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Very  widely  distributed,  from  southern  Angola 
over  the  Kalahari  sands  through  Namibia,  Botswana,  south- 
western Zimbabwe,  southern  Mozambique  and  South  Africa 
(Branch  1998).  In  the  Atlas  region  it  occurs  in  Limpopo, 
northern  Mpumalanga,  the  western  part  of  North-West  Prov- 
ince and  and  the  northern  parts  of  Northern  Cape. 

Habitat:  Occupies  hot,  low-lying  savanna,  often  overlying 
Kalahari  sands. 

Biome:  Savanna;  Nama-Karoo. 

Assessment  rationale:  Widely  distributed  and  not  known 
to  be  negatively  impacted  by  the  livestock  grazing  that 
commonly  takes  place  in  its  habitat.  Occurs  in  a number 
of  large  protected  areas. 

Conservation  measures:  None  recommended. 


Heliobolus  lugubris,  adult — Farm  Good  Hope,  30  km  SW  of  Prieska,  NC 

M.  Burger 


Heliobolus  lugubris,  juvenile — Greater  Kuduland  Safaris,  E of  Tshipise, 
LIMP  M.  Burger 
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Genus  Ichnotropis  Peters,  1854 — rough-scaled  sand  lizards 


Ichnotropis  is  a small  genus  of  subtropical  lizards  occur- 
ring in  mesic  to  arid  savanna.  The  genus  is  endemic  to 
Africa,  but  only  one  of  its  six  species  (Uetz  2012),  namely 
I.  capensis , occurs  in  the  Atlas  region.  This  species  has 
a large  range  and  may  be  locally  abundant.  Ichnotropis 
is  the  sister  taxon  to  Meroles  (Mayer  & Pavlicev  2007). 
Ichnotropis  capensis  and  Meroles  squamulosus  (until  re- 
cently contained  in  the  genus  Ichnotropis — see  Edwards 
et  at.  2012,  2013a  and  Engleder  et  al.  2013)  are  sym- 


patric  in  large  parts  of  their  ranges  and  their  life  cycles  are 
staggered  so  that  juveniles  and  adults  of  the  two  species 
are  present  at  different  times  of  the  year  (Broadley  1979). 
These  two  species  are  regarded  as  ‘annuals’  as  they  ma- 
ture quickly  (5-8  months),  live  for  less  than  a year,  and 
die  soon  after  breeding  (females  lay  one  or  two  clutches 
of  3-12  eggs)  (Branch  1998).  Ichnotropis  capensis  is  not 
known  to  be  threatened,  except  by  urbanisation,  and  is 
classified  as  Least  Concern. 


Ichnotropis  capensis  (A.  Smith,  1838) 

ORNATE  ROUGH-SCALED  LIZARD; 

CAPE  ROUGH-SCALED  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 

Taxonomy:The  status  of  the  isolated  population  of  this 
species  in  Maputaland  and  adjacent  southern  Mozam- 
bique should  be  assessed. 

Distribution:  Endemic  to  the  southern  half  of  Africa. 
Found  from  Angola  and  Zambia  south  and  east  across  the 
Kalahari  sands  through  Namibia,  Botswana,  Zimbabwe, 
Limpopo,  northern  Gauteng  and  adjacent  western  Mpu- 
malanga. Also  occurs  in  Maputaland,  the  KwaZulu-Na- 
tal coast  and  southern  Mozambique  (FitzSimons  1943; 
Branch  1998). 

Habitat:  Inhabits  hot  sandy  areas  with  open  vegetation 
separated  by  patches  of  bare  soil. 

Biome:  Savanna. 

Assessment  rationale:  Has  a wide  distribution  and  occurs 
in  several  large  protected  areas.  Apart  from  the  negative 
effects  on  its  habitat  by  urbanisation  in  a few  areas,  there 
are  no  serious  known  threats. 

Conservation  measures:  None  recommended. 


ichnotropis  capensis — Caprivi  Strip,  Namibia  W.R.  Branch 
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Genus  Meroles  Gray,  1838 


The  genus  Meroles  contains  eight  species  that  occur  main- 
ly in  extremely  arid  environments  in  the  western  parts  of 
southern  Africa  (see  Uetz  2012).  The  centre  of  diversity 
is  Namibia,  but  the  ranges  of  four  species  extend  into  the 
western  part  of  the  Atlas  region,  while  M.  squamulosus 
has  a large  range  elsewhere  in  the  southern  and  south- 
eastern parts  of  Africa.  These  lizards  have  been  the  subject 
of  recent  phylogenetic  research  and  the  taxonomy  of  most 
species  is  well-resolved  (Lamb  & Bauer  2003;  Edwards 


desert  and  savanna  lizards 


et  al.  2012;  Engleder  et  al.  2013).  Ichnotropis  squamu- 
losa  was  recently  transferred  to  this  genus  (Edwards  et  al. 
2012,  2013a;  Engleder  et  al.  2013).  Clutch  size  in  the 
Atlas  region  varies  from  two  to  eight  eggs,  but  as  many  as 
12  eggs  may  be  laid  by  M.  squamulosus  (Branch  1998). 
There  are  no  endemic  species  in  the  Atlas  region.  These  liz- 
ards generally  occupy  very  large  ranges  and  occur  in  areas 
that  are  sparsely  inhabited  by  humans,  and  therefore  they 
are  probably  not  threatened  by  anthropogenic  activities. 


Meroles  ctenodactylus  (A.  Smith,  1838) 
GIANT  DESERT  LIZARD;  SMITH’S  DESERT  LIZARD 
Andrew  A.  Turner 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Distributed  from  Sossusvlei  in  southern  Na- 
mibia, southwards  along  the  West  Coast  of  South  Africa  in 
the  Northern  Cape,  to  Brand  se  Baai  in  the  upper  Western 
Cape  (Branch  1998;  Branch  2013).  In  the  Atlas  region  its 
range  extends  inland  as  far  as  Okiep. 

Habitat:  Inhabits  sparsely  vegetated  areas  with  loose 
sand  (Branch  1998).  Recorded  from  well -vegetated  dune 
slacks  and  dune  hummocks  at  Sossusvlei  (Branch  2013). 

Bioregion:  Namaqualand  Sandveld;  Richtersveld;  Namaqua- 
land  Hardeveld;  Northwest  Fynbos;  Southern  Namib  Desert; 
Inland  Saline  Vegetation. 

Assessment  rationale:  Occurs  over  a large  area  that  is 
sparsely  occupied  by  humans.  No  known  threats. 

Conservation  measures:  None  recommended. 


Meroles  ctenodactylus — N of  Alexander  Bay,  Richtersveld,  NC  J.  Marais 
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Meroles  cuneirostris  (Strauch,  1867) 

WEDGE-SNOUTED  DESERT  LIZARD 

Andrew  A.  Turner 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Occurs  throughout  most  of  the  southern 
Namib  Desert  of  Namibia  south  of  Walvis  Bay,  just  enter- 
ing South  Africa  along  the  sandy  southern  banks  of  the  Or- 
ange River  (Branch  1998).  A QDGC  record  at  the  eastern 
edge  of  the  range  is  considered  questionable  as  it  is  not 
located  in  typical  sandy  habitat. 

Habitat:  Found  in  sparsely  vegetated  desert  and  on  coast- 
al dunes,  especially  those  with  loose  sand  (Branch  1998). 

Bioregion:  Southern  Namib  Desert;  Namaqualand  Sand- 
veld. 

Assessment  rationale:  Occurs  peripherally  in  South  Afri- 
ca, where  its  distribution  is  restricted  and  EOO  (109  km2) 
and  AOO  (94  km2)  are  below  the  Endangered  thresholds. 
Local  populations  are  threatened  by  land-use  changes  (ag- 
ricultural activities  on  the  banks  of  the  Orange  River  have 
negatively  impacted  much  of  the  loose,  sandy  habitat  that 
this  species  requires;  Bauer  & Branch  2003  [2001])  and 
there  is  a continuing  decline  in  area  and  quality  of  habitat 
[Bl+2b(iii)],  indicating  Near  Threatened  status.  However, 
immigration  from  outside  the  Atlas  region  is  almost  certain 
and  therefore  this  regional  assessment  is  downgraded  to 
Least  Concern. 

Conservation  measures:  Survey  suitable  habitat  south  of 
the  Orange  River  to  assess  the  status  of  South  African 
populations. 


Meroles  knoxii  (Milne-Edwards,  1829) 

KNOX’S  DESERT  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 

Taxonomy:  Previously,  two  subspecies  were  recognised, 
namely  Meroles  knoxii  knoxii  from  south  of  the  Orange 
River  in  the  Northern  Cape,  and  M.  k.  pequensis  from 
north  of  the  Orange  River  in  Namibia.  Although  no  longer 
regarded  as  valid,  the  status  of  M.  k.  pequensis  should  be 
re-assessed  because  of  notable  differences  in  body  size 
and  egg  clutch  size  across  the  north-south  extent  of  the 


Meroles  knoxii — Port  Nolloth,  NC  G.J.  Alexander 


species’  range  (Branch  1998).  A review  of  the  taxonomic 
status  of  the  latter  subspecies  is  currently  being  conducted 
by  A.M.  Bauer  & T.  Jackman  (in  prep.).  In  addition,  Little 
Karoo  populations  may  have  diverged  from  western  popu- 
lations (Branch  etal.  2006a). 

Distribution:  Occurs  from  southwestern  Namibia  in  the 
north,  southwards  along  the  West  Coast  of  the  North- 
ern and  Western  Cape  to  the  Cape  Peninsula,  and  inland 
through  the  Cederberg  Mountains  and  Tankwa  Karoo  to 
the  western  Little  Karoo  (Branch  1998). 
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Habitat:  Found  in  dry  areas  with  sparse  vegetation,  mostly 
on  sandy  soils  (Branch  1998). 

Biome:  Succulent  Karoo;  Fynbos;  Nama-Karoo;  Desert. 

Assessment  rationale:  Widely  distributed  and  often  very 
abundant,  particularly  near  the  coast.  Tolerates  grazing  her- 


bivores and  is  not  known  to  be  threatened  by  human  activi- 
ties. The  conservation  assessment  presented  here  is  likely 
to  be  appropriate  even  if  the  species  is  separated  into  two 
or  three  taxa  as  mentioned  above,  because  limited  ranges, 
small  populations  and  serious  threats  are  unlikely  to  apply. 

Conservation  measures:  None  recommended. 


Meroles  squamulosus  (Peters,  1854) 

SAVANNA  LIZARD; 

COMMON  ROUGH-SCALED  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 

Taxonomy:  A recent  analysis  using  mitochondrial  and 
nuclear  sequence  data  showed  that  this  species,  long 
known  by  the  name  Ichnotropis  squamulosa,  should  be 
transferred  to  the  genus  Meroles  (Edwards  et  al.  2012, 
2013a;  Engleder  et  al.  2013). 

Distribution:  Endemic  to  the  southern  half  of  Africa. 
Found  from  Angola  and  Tanzania  southwards  through 
Zimbabwe,  central  Mozambique,  Botswana,  eastern  Na- 
mibia, and  the  northern  and  northeastern  parts  of  the 
Atlas  region  (Branch  1998;  Spawls  et  al.  2002).  In  the 
Atlas  region  it  is  found  in  Limpopo,  northern  Gauteng, 
northern  Mpumalanga,  northeastern  KwaZulu-Natal, 
North-West  Province,  northwestern  Free  State  and  the 
northeastern  parts  of  the  Northern  Cape.  A Virtual  Mu- 
seum record  at  2824DB  is  the  southernmost  record  for 
the  species. 

Habitat:  Occurs  on  sandy  soils  in  both  mesic  and  arid  sa- 
vanna (Branch  1998). 

Biome:  Savanna;  Indean  Ocean  Coastal  Belt;  Grassland 
(marginal). 

Assessment  rationale:  Occurs  over  a very  large  area  and 
is  abundant  in  places.  No  known  threats. 

Conservation  measures:  None  recommended. 


“1  I20H  W~ 

. Meroles  squamulosus  


Meroles  squamulosus — Greater  Kuduland  Safaris,  E of  Tshipise,  LIMP 

M.  Burger 


Meroles  squamulosus — Greater  Kuduland  Safaris,  E of  Tshipise,  LIMP 

M.  Burger 
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Meroles  suborbital  is  (Peters,  1869) 

SPOTTED  DESERT  LIZARD 

Andrew  A.  Turner 

Regional:  Least  Concern 

Taxonomy:  A very  variable,  widely  distributed  species. 
The  possibility  of  significant  population  structuring  and 
the  presence  of  cryptic  species  should  be  investigated, 
particularly  in  the  vicinity  of  the  lower  Orange  River  (Bauer 
& Branch  2003  [2001];  Branch  etal.  2006a). 

Distribution:  Widely  distributed  from  north-central  Na- 
mibia to  the  Tankwa  Karoo  in  the  south,  and  eastwards 
to  the  southeastern  Great  Karoo  (Branch  1998).  In  the 
Atlas  region  it  occurs  in  the  Northern  and  Western  Cape 
provinces. 

Habitat:  Occupies  open,  sparsely-vegetated  areas  in 
desert  and  semi-desert  (Branch  1998). 

Biome:  Succulent  Karoo;  Nama-Karoo;  Desert;  Savanna; 
Fynbos. 

Assessment  rationale:  Widely  distributed  and  fairly  abun- 
dant in  many  parts.  No  known  threats. 

Conservation  measures:  None  recommended. 


Meroles  suborbitalis — Farm  Eselkopvlakte,  WNW  of  Loeriesfontein,  NC 

M.  Burger 
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Genus  Nucras  Gray,  1838 — sandveld  lizards 


The  genus  Nucras  contains  10  species  primarily  restricted 
to  southern  Africa  but  extending  into  central  and  eastern 
Africa  (Branch  1998;  Spawls  et  at.  2002).  Eight  species 
occur  in  the  Atlas  region  and  three  of  these  (A/,  lalandii , 
N.  livida , N.  taeniolata)  are  endemic.  Another  potential 
undescribed  species,  also  endemic  to  the  Atlas  region,  is 
currently  being  investigated  (A.M.  Bauer  in  prep.).  Nucras 
appears  to  be  the  sister  taxon  to  Heliobolus  (Makokha  et 
al.  2007).  Members  of  this  genus  are  found  in  savanna 


and  grassland  where  they  are  diurnal,  terrestrial,  active 
hunters  that  feed  primarily  on  invertebrates  (Van  der  Meer 
et  al.  2010).  Females  lay  2-9  eggs  in  summer  (Branch 
1998).  Nucras  caeslcaudata  was  previously  listed  as  ‘Pe- 
ripheral’ (Branch  1988a)  but  is  here  considered  Not  Ap- 
plicable as  there  are  too  few  records  in  the  region  to  allow 
for  a proper  assessment.  Nucras  taeniolata  is  now  classi- 
fied as  Near  Threatened  as  a result  of  its  restricted  range 
in  combination  with  habitat  destruction  and  degradation. 


Nucras  caesicaudata  Broad  ley,  1972 

BLUE-TAILED  SANDVELD  LIZARD 

Marius  Burger 

Not  Applicable 

Taxonomy:  There  are  no  alpha-level  taxonomic  issues,  but 
the  phylogenetic  position  of  the  species  within  Nucras  re- 
quires investigation. 

Distribution:  This  species  occurs  peripherally  in  South 
Africa,  where  it  is  confined  to  the  extreme  northeastern 
limits  of  the  Kruger  National  Park  in  Limpopo  Province. 
Elsewhere  it  occurs  in  the  plains  of  southern  Mozambique 
and  in  southeastern  Zimbabwe  (Broadley  1972;  Jacob- 
sen 1988d,  1989;  Branch  1998).  Recently  recorded  as 
far  east  as  the  San  Sebastian  Peninsula  in  southern  Mo- 
zambique (Jacobsen  et  al.  2010).  The  global  distribution 
suggests  four  disjunct  populations,  but  this  may  be  an  ar- 
tefact of  under-sampling. 

Habitat:  A terrestrial  species  recorded  amongst  clumps  of 
Hyphaene  palms  on  the  edge  of  pans  where  these  merge 
into  Terminalia  savanna  (Broadley  1972).  Found  below 
100  m in  Miombo  woodland  in  the  San  Sebastian  Penin- 
sula (Jacobsen  et  al.  2010).  Limited  ecological  informa- 
tion is  currently  available  but  the  species  appears  to  be 
associated  with  deep  sands.  The  altitude  of  the  South  Afri- 
can records  is  around  300  m and  the  type  locality  in  Zim- 
babwe is  at  425  m (Broadley  1972;  Pienaar  et  al.  1983; 
Jacobsen  1989). 

Bioregion:  Mopane. 

Assessment  rationale:  The  range  within  the  Atlas  region 
(where  it  is  known  from  only  two  QDGCs)  is  less  than  5% 
of  the  global  range,  and  therefore  this  species  was  not  as- 
sessed. 


Nucras  caesicaudata — Wambia  Sandveld,  Kruger  NFJ  LIMP  W.D.  Haacke 


Conservation  measures:  Conduct  surveys  of  known  local- 
ities and  areas  of  potential  occurrence  in  order  to  gain 
insight  into  basic  ecology  and  population  dynamics,  and 
especially  to  assess  the  types  and  extent  of  threats.  Deter- 
mine the  current  status  of  the  Kruger  National  Park  popu- 
lation and  assess  the  impacts  of  environmental  manage- 
ment regimes  there. 
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Nucras  holubi  (Steindachner,  1882) 

HOLUB’S  SANDVELD  LIZARD 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  In  his  assessment  of  the  Nucras  tessellata 
complex,  Broadley  (1972)  treated  Nucras  (as  Eremias) 
holubi  as  a junior  synonym  of  N.  taeniolata  ornata  and 
considered  it  a variety  or  morph  of  the  latter.  Jacobsen 
(1989)  presented  morphological  characters  to  distinguish 
between  the  holubi  and  ornata  morphs  of  N.  taeniola- 
ta in  the  northern  parts  of  South  Africa.  He  treated  N.  t. 
holubi  as  a valid  taxon  and  considered  the  ornata  morph 
a full  species.  Bates  (1996a)  presented  additional  diag- 
nostic morphological  characters  which,  together  with  a 
pronounced  geographical  range  separation  between  N.  t. 
taeniolata  in  the  Eastern  Cape  and  N.  t.  holubi,  he  re- 
garded as  justification  for  full  species  status  for  the  latter. 
A molecular  phylogeny  of  Nucras  confirmed  the  species 
status  of  N.  holubi,  which  is  most  closely  related  to  the 
sister  species  pairing  of  N.  intertexta  and  N.  ornata  (Ed- 
wards et  al.  2013b).  The  status  of  the  seemingly  disjunct 
Namibian  population  of  N.  holubi  requires  investigation. 

Distribution:  The  exact  limits  of  the  distribution  are  un- 
certain but  the  species  apparently  occurs  in  two  disjunct 
nodes.  The  first  is  comprised  of  the  central  and  northeast- 
ern regions  of  South  Africa,  i.e.  parts  of  the  Northern  and 
Eastern  Cape,  Free  State,  North-West  Province,  Gauteng, 
Mpumalanga,  Limpopo  and  northern  KwaZulu-Natal,  as 
well  as  Swaziland,  Botswana,  Zimbabwe,  southern  Ma- 
lawi and  possibly  Mozambique,  while  the  second  node 
appears  to  be  restricted  to  northeastern  Namibia  (De  Waal 
1978;  Branch  1998;  Jacobsen  1989;  Bourquin  2004). 
Some  records  from  Swaziland  (e.g.  2631  BA,  BB,  AD,  CD) 
require  confirmation  (Boycott  1992a,b),  and  records  east 
of  32°E  in  KwaZulu-Natal  may  be  referable  to  N.  ornata. 

Habitat:  A terrestrial  species  with  a wide  habitat  tolerance, 
generally  associated  with  broken  rocky  terrain  in  mesic  sa- 
vanna in  the  north  and  open  sandy  flats  in  the  south.  As  is 
typical  for  most  sandveld  lizards,  this  species  also  shelters 
in  burrows  in  the  ground  or  under  rocks.  The  altitudinal 
range  in  the  Atlas  region  is  150-1  500  m (De  Waal  1978; 


Nucras  holubi — Greater  Kudu  land  Safaris,  E of  Tshipise,  LIMP  M.  Burger 


Jacobsen  1989;  Branch  1998;  Bourquin  2004).  Also 
found  in  open  grassland  in  the  Free  State  (Bates  1992). 

Biome:  Savanna;  Grassland;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  common.  Threats 
in  its  range  are  not  considered  to  be  significant. 

Conservation  measures:  None  recommended. 


Nucras  intertexta  (A.  Smith,  1838) 

SPOTTED  SANDVELD  LIZARD 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  Previous  assessments  of  the  Nucras  tessellata 
complex,  which  includes  N.  intertexta,  presented  various 
morphological  characters  to  distinguish  between  the  taxa 
(Broadley  1972;  Jacobsen  1989;  Bates  1996a).  A mo- 
lecular phylogeny  of  Nucras  confirmed  the  species  status 
of  N.  intertexta,  which  is  the  sister  species  of  N.  ornata 
(Edwards  et  al.  2013b). 

Distribution:  Due  to  the  taxonomic  confusion  regarding 
the  N.  tessellata  complex,  our  understanding  of  the  dis- 
tribution of  N.  intertexta  is  inadequate.  The  distribution 
map  approximates  the  appraisal  of  Broadley  (1972)  but 
was  amended  according  to  the  subsequent  assessments  of 
Jacobsen  (1989),  Bates  (1996a)  and  Bourquin  (2004), 
with  the  addition  of  new  records.  Globally,  the  species  oc- 
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curs  in  Namibia,  Botswana,  southern  Zimbabwe,  south- 
ern Mozambique  and  South  Africa  (Branch  1998).  Within 
the  Atlas  region  it  is  distributed  in  the  central  (Free  State, 
Northern  Cape,  North-West  Province)  and  northeastern 
(Limpopo,  Mpumalanga,  Gauteng)  parts,  with  an  isolat- 
ed population  in  northeastern  KwaZulu-Natal.  It  may  also 
occur  in  Swaziland. 

Habitat:  A terrestrial  species  associated  with  sandy  sub- 
strates, usually  Kalahari  sands,  in  relatively  arid  savanna 


and  open  scrubland.  The  altitudinal  range  in  the  Atlas  re- 
gion is  300-1  400  m (Jacobsen  1989;  Branch  1998; 
Bourquin  2004). 

Biome:  Savanna;  Grassland;  Nama-Karoo. 

Assessment  rationale:  Common  and  widely  distributed  in 
the  Atlas  region,  extending  into  several  other  countries  to 
the  north. 

Conservation  measures:  None  recommended. 


Nucras  intertexta,  adult — Farm  Blackridge,  NE  of  Groblershoop,  NC 

M.  Burger  Nucras  intertexta,  juvenile — Skukuza,  Kruger  NR  MPM  G.J.  Alexander 


Nucras  lalandii  (Milne-Edwards,  1829) 

DELALANDE’S  SANDVELD  LIZARD 

Marius  Burger 

Global:  Least  Concern 
Endemic 

Taxonomy:  Nucrus  lalandi  is  most  closely  related  to  N. 
livida  and  N.  tessellata  + N.  taeniolata  (Edwards  et  al. 
2013b).  A molecular  investigation  covering  the  large  range 
of  this  species  may  reveal  the  existence  of  cryptic  taxa. 

Distribution:  Endemic  to  the  Atlas  region  where  its  range 
extends  over  the  eastern  and  southern  parts,  from  north- 
ern Limpopo  southwards  through  Mpumalanga,  Gauteng, 
KwaZulu-Natal,  Eastern  Cape,  and  into  the  Western  Cape 
along  the  southern  Cape  coast  to  Cape  Town  (Jacobsen 
1989;  Branch  1998;  Bourquin  2004).  A few  records  are 
also  known  from  the  Free  State,  Swaziland  and  Lesotho 
(De  Waal  1978;  Boycott  1992a;  Bates  1996a;  Ambrose 
2006). 

Habitat:  A terrestrial  species  generally  associated  with 
montane  and  temperate  grassland.  Also  utilises  coast- 
al fynbos  habitat  in  the  southern  Cape.  As  is  typical  for 
most  sandveld  lizards,  it  shelters  in  burrows  in  the  ground 
or  under  rocks.  Usually  frequents  high  altitudes,  e.g. 
1 550-2  300  m in  Limpopo  and  Mpumalanga,  but  occurs 
at  lower  elevations  in  KwaZulu-Natal  and  near  sea  level 
along  the  southern  Cape  coast  (Jacobsen  1989;  Branch 
1998). 

Biome:  Grassland;  Savanna;  Albany  Thicket;  Fynbos;  Na- 
ma-Karoo (marginal). 

Assessment  rationale:  Widely  distributed  and  relatively 
common  throughout  most  of  its  range.  None  of  the  IUCN 
Red  List  Criteria  for  a threatened  listing  are  met,  but  the 
extent  of  habitat  loss,  degradation  and  fragmentation  due 
to  afforestation,  and  increased  burning  in  montane  grass- 


Nucras  lalandii — Bushman’s  Nek,  KZN 


W.R.  Schmidt 
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lands,  are  reasons  for  concern.  These  threats  are  contin-  Conservation  measures:  Protect  substantial  units  of  mon- 

uing  and  may  ultimately  cause  this  species  to  become  tane  grassland  habitat  where  the  species  occurs.  Through 

threatened  in  such  areas.  legislation,  regulate  burning  at  unprotected  grassland  sites. 


Nucras  livida  (A.  Smith,  1838) 

KAROO  SANDVELD  LIZARD 

Marius  Burger 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  treated  as  a subspecies  of  Nucras 
tessellata  (Broadley  1972)  but  elevated  to  species  rank 
by  Branch  & Bauer  (1995).  A molecular  phylogeny  of 
Nucras  confirmed  the  species  status  of  N.  livida , which 
is  most  closely  related  to  the  sister  grouping  of  N.  tessel- 
lata and  N.  taeniolata  (Edwards  et  al.  2013b).  Neverthe- 
less, a detailed  molecular  phylogeny  of  this  species  is  still 
needed.  The  photograph  at  the  bottom  right  represents  the 
first  record  of  blue  hindlimbs  in  a juvenile  of  this  species. 

Distribution:  Endemic  to  South  Africa  where  it  occurs  pri- 
marily in  karroid  regions  of  the  Western  Cape,  extending 
into  the  Eastern  and  Northern  Cape  provinces.  The  iso- 
lated records  in  the  Nieuwoudtville  and  Vredendal  areas 
(Du  Toit  & Alblas  2003),  southeastern  parts  of  the  North- 
ern Cape  (Broadley  1972),  Eastern  Cape  at  Graaff-Reinet 
(3224BC,  questionable  as  the  specimen  was  not  exam- 
ined by  Broadley  1972),  Dunbrody  (3325BC,  Broadley 
1972)  and  Commando  Drift  Nature  Reserve  (3226AA, 
Burger  & Hahndiek  1993),  should  stimulate  further  in- 
vestigation. An  old  record  from  Port  Elizabeth  (see  Broad- 
ley 1972)  is  doubtful  and  was  not  plotted  on  the  map,  as 
this  species  has  not  been  recorded  from  the  area  for  over 
50  years. 


Nucras  livida,  adult — About  28  km  SE  of  Britstown,  NC  M.  Burger 


Habitat:  Mainly  associated  with  well -vegetated  karroid 
sandy  flats  (Branch  1998)  but  also  recorded  from  sandy 
soils  of  the  Bokkeveld  Group  with  thorny  shrubs  and  scat- 
tered succulents  (Du  Toit  & Alblas  2003). 

Bioregion:  Rainshadow  Valley  Karoo;  Lower  Karoo;  Karoo 
Renosterveld;  West  Strandveld. 

Assessment  rationale:  Common,  with  a fairly  wide  distri- 
bution in  South  Africa  and  no  known  significant  threats. 

Conservation  measures:  None  recommended. 


Nucras  livida,  juvenile — Farm  Tierberg,  NE  of  Prince  Albert,  WC 

M.  Burger 
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Nucras  ornata  (Gray,  1864) 

ORNATE  SANDVELD  LIZARD 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  Previous  assessments  of  the  Nucras  tessella- 
ta  complex,  which  includes  N.  ornata,  presented  various 
morphological  characters  to  distinguish  between  the  taxa 
(Broadley  1972;  Jacobsen  1989;  Bates  1996a).  Jacob- 
sen (1989)  presented  morphological  characters  to  distin- 
guish between  the  holubi  and  ornata  morphs  of  N.  tae- 
niolata  in  the  northern  parts  of  South  Africa.  He  revived 
N.  t.  holubi  as  a valid  taxon  (later  raised  to  species  rank 
by  Bates  1996a)  and  considered  the  ornata  morph  a full 
species.  A molecular  phylogeny  of  the  genus  Nucras  con- 
firmed the  species  status  of  N.  ornata,  which  is  the  sister 
species  of  N.  intertexta,  but  is  also  closely  related  to  N. 
holubi  (Edwards  etal.  2013b). 

Distribution:  Extends  from  southern  Zambia  and  Malawi, 
south  through  Zimbabwe  into  South  Africa  and  Swaziland, 
with  a few  records  from  Mozambique  (Broadley  1972; 
Jacobsen  1989).  Namibian  records  plotted  by  Broadley 
(1972)  are  isolated  and  require  further  investigation.  The 
boundaries  of  this  species’  distribution  in  the  Atlas  region 
have  not  been  clearly  established  because  of  uncertain- 
ty about  specimen  identifications.  Its  distribution  here  is 
in  the  northeastern  regions,  primarily  Limpopo,  Gauteng, 
northern  Mpumalanga  (Jacobsen  1989),  Swaziland  (Boy- 
cott 1992)  and  KwaZulu-Natal  (Bourquin  2004).  Based 
on  the  assessment  of  Bates  (1996a),  records  of  N.  t.  or- 
nata from  the  Free  State  and  Northern  Cape  plotted  by 
Broadley  (1972)  and  Visser  (1984f)  are  not  plotted  here 
because  they  are  probably  referable  to  N.  holubi  or  N.  in- 
tertexta. 

Habitat:  A terrestrial  species  that  frequents  grass  tussocks 
and  leaf  litter  on  rocky  hillsides  in  montane  grassland  and 
in  mesic  savanna.  It  often  occupies  burrows  in  the  ground, 
including  those  under  rocks.  The  altitudinal  range  in  the 
Atlas  region  is  from  about  300  m in  KwaZulu-Natal  to 
about  1 700  m in  the  northern  part  of  the  range  (Jacobsen 
1989;  Branch  1998;  Bourquin  2004). 


Nucras  ornata — Manyiseni  region,  Lebombo  Mtns,  KZN  M.  Burger 


Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Common,  with  a relatively  wide 
distribution  in  the  Atlas  region.  The  range  extends  into 
several  other  countries  to  the  north. 

Conservation  measures:  None  recommended. 


Nucras  taeniolata  (A.  Smith,  1838) 

ALBANY  SANDVELD  LIZARD; 

STRIPED  SANDVELD  LIZARD 

Marius  Burger 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Taxonomy  within  the  Nucras  tessellata  com- 
plex is  unresolved.  Nucras  taeniolata  is  regarded  as  a 
monotypic  species  following  the  elevation  of  N.  ornata  and 
N.  holubi  to  full  species  status  (Jacobsen  1989;  Bates 
1996a).  A molecular  phylgeny  of  the  genus  Nucras  con- 
firmed the  species  status  of  N.  taeniolata,  which  is  the 
sister  species  of  N.  tessellata  (Edwards  et  al.  2013b). 

Distribution:  An  Eastern  Cape  endemic  restricted  to  the 
Algoa  Bay  region.  Distribution  extends  from  the  Double 
Drift  Game  Reserve  in  the  north,  southwards  through  the 
Albany  district  to  just  north  of  Port  Elizabeth,  and  west- 
wards through  Addo  Elephant  National  Park  to  Groendal 
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Wilderness  Area  (Branch  & Burger  2009)  and  the  Gam- 
toos  Valley  near  Thornhill  (Conradie  2012). 

E00:  9 602  km2  (confidence:  high);  AOO:  3 987  km2 
(confidence:  medium). 

Habitat:  Very  little  is  known  about  the  ecology  of  this 
seemingly  rare  lizard,  with  only  40  specimens  known 
from  museum  collections  (Branch  & Burger  2009;  Con- 
radie 2012).  It  is  terrestrial  and  has  been  observed  on  soft 
and  hard  soils  and  shale  in  mesic  to  arid  environments, 
where  it  may  burrow  in  at  the  base  of  bushes  or  shelter 
under  rock  slabs  (Branch  & Braack  1987;  Fabricius  et  al. 
2002).  Altitude  ranges  from  about  50  m near  Port  Alfred 
and  Bushmans  River  to  about  500  m in  the  Groendal  and 
Zuurberg  regions. 

Vegetation  type:  AT  8 Kowie  Thicket;  AT  6 Sundays  Thick- 
et; SVs  7 Bhisho  Thornveld;  AT  11  Great  Fish  Thicket;  AT 
10  Great  Fish  Noorsveld;  AT  7 Coega  Bontveld;  AT  9 Al- 
bany Coastal  Belt. 

Assessment  rationale:  Almost  qualifies  as  Vulnerable 
based  on  EOO  <20  000  km2  [Bl]  and  a continuing  de- 
cline in  AOO,  extent/quality  of  habitat  and  number  of  ma- 
ture individuals  [Blb(ii,iii,v)].  The  disconcerting  current 
and  predicted  future  extent  of  habitat  transformation,  deg- 
radation and  fragmentation  result  primarily  from  agricul- 
tural, urban  and  industrial  sprawl  and  may  result  in  this 
species  becoming  more  threatened.  It  is  therefore  of  con- 
servation concern  and  classified  as  Near  Threatened. 

Threats:  Generally  restricted  to  the  Albany  Thicket  Biome, 
of  which  7.3%  is  completely  transformed  and  much  of  the 
remainder  degraded.  Only  11%  of  the  untransformed  area 
is  still  in  pristine  condition  and  60%  is  severely  degraded. 
The  main  causes  of  habitat  transformation  are  bush  clear- 


Nucras  taeniolata — Amanzi,  EC  W.R.  Branch 

ing  for  livestock  and  crop  cultivation,  herbivory  by  live- 
stock, urban  residential  and  industrial  developments,  af- 
forestation and  alien  plant  infestations.  These  threats  are 
on  the  increase,  particularly  the  extent  of  coastal  urbanisa- 
tion and  industrial  development  in  the  Coega  region  (Lloyd 
etal.  2002). 

Conservation  measures:  Nucras  taeniolata  is  well  repre- 
sented in  several  existing  protected  areas  and  a number 
of  mega-conservancy  networks,  and  park  expansions  are 
earmarked  for  the  region  in  which  it  occurs  (Hoare  et  al. 
2006).  The  species  is  thus  likely  to  maintain  a viable  long- 
term presence  in  spite  of  habitat  transformation,  but  it 
should  nevertheless  be  considered  in  the  Environmental 
Impact  Assessments  of  forthcoming  development  projects 
in  the  area. 


Nucras  tessellata  (A.  Smith,  1838) 

WESTERN  SANDVELD  LIZARD 

Marius  Burger 

Global:  Least  Concern 

Taxonomy:  The  Nucras  tessellata  complex  was  last  revised 
by  Broadley  (1972),  who  recognised  three  subspecies  (A/. 
t.  tessellata , N.  t.  livida  and  an  unnamed  subspecies  of 
N.  tessellata).  Apart  from  typical  N.  t.  tessellata , Broadley 
(1972)  also  recognised  two  varieties  (A/,  t.  tessellata  var. 
elegans  and  N.  t.  tessellata  var.  T).  Although  N.  t.  livida 
was  subsequently  elevated  to  species  level  (Branch  & Bauer 


Nucras  tessellata — Loeriesfontein,  NC  W.R.  Branch 


1995),  the  taxonomic  status  of  the  two  varieties  and  the  un- 
named subspecies  remain  unresolved.  Although  a molecu- 
lar phylogeny  of  Nucras  confirmed  the  species  status  of  N. 
tessellata , which  is  the  sister  species  of  N.  taeniolata  (Ed- 
wards et  al.  2013b),  a detailed  molecular  investigation  of 
N.  tessellata  is  still  needed.  For  the  purposes  of  the  SARCA 
assessment,  N.  tessellata  includes  the  two  varieties  but  ex- 
cludes the  supposed  Angolan  subspecies  which,  consider- 
ing its  vast  geographical  separation  from  other  conspecifics, 
probably  represents  a separate  species. 
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Distribution:  Endemic  to  southern  Africa.  Found  in  the 
western  regions,  extending  from  central  Namibia  south- 
wards through  southwestern  Botswana,  and  Northern  and 
Western  Cape  provinces,  South  Africa.  The  true  distribu- 
tion limits  are  still  unresolved,  as  explained  above,  but  the 
map  here  includes  all  of  Broadley’s  (1972)  N.  t.  tessellata 
records  as  well  as  new  records  assignable  to  this  species. 
A number  of  questionable  records  are  also  indicated. 


Habitat:  A terrestrial  species  generally  associated  with 
rocky  terrain  (Branch  1998),  but  it  also  frequents  open 
karroid  veld  and  dry  river  beds. 

Biome:  Succulent  Karoo;  Savanna;  Nama-Karoo;  Fynbos. 

Assessment  rationale:  Common  with  a wide  distribution 
spanning  three  countries. 

Conservation  measures:  None  recommended. 
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Genus  Pedioplanis  Fitzinger,  1843 — sand  lizards 


Pedioplanis  is  a group  of  typical  lacertid  lizards  endemic  to 
Africa,  with  most  of  the  13  species  (Uetz  2012)  restricted 
to  southern  Africa  and  a few  occuring  in  southern  Angola 
(Branch  1998;  Bauer  & Branch  2003  [2001];  Conradie 
et  al.  2012).  Five  species  (one  with  two  subspecies)  are 
present  in  the  Atlas  region.  Phylogeography  of  the  genus 
in  the  subcontinent  was  recently  investigated  (Makokha 


et  al.  2007),  revealing  the  existence  of  a few  cryptic  taxa 
that  await  formal  taxonomic  description.  The  majority  of 
species  live  in  very  arid  habitats.  They  are  diurnal,  ac- 
tive foragers  capable  of  astonishing  bursts  of  speed.  Fe- 
males in  the  Atlas  region  lay  clutches  of  2-8  eggs  (Branch 
1998).  Most  species  have  extensive  distributions  and  are 
often  locally  abundant.  None  are  regarded  as  threatened. 


Pedioplanis  burchelli 
(Dumeril  & Bibron,  1839) 

BURCHELL’S  SAND  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  may  be  confused  with  its  morpho- 
logically similar  sister  species  Pedioplanis  laticeps  (but 
see  phylogeny  in  Makokha  et  al.  2007). 

Distribution:  Endemic  to  South  Africa  and  Lesotho.  Oc- 
curs in  the  eastern  part  of  the  Atlas  region,  extending 
from  southern  Mpumalanga  through  the  eastern  Free 
State,  western  KwaZulu-Natal,  Lesotho,  southern  parts  of 
the  Northern  Cape,  and  throughout  most  of  the  Eastern 
and  Western  Cape  provinces.  The  isolated  northernmost 
record  (Rietfontein  313IR;  2628BD)  in  western  Mpuma- 
langa was  reported  by  Jacobsen  (1989). 

Habitat:  Found  in  rocky  areas,  particularly  those  with 
exposed  bedrock  and  sparse  vegetation  (Branch  1998). 
Often  associated  with  large  mountains. 

Biome:  Grassland;  Fynbos;  Albany  Thicket;  Nama-Karoo; 
Succulent  Karoo. 

Assessment  rationale:  Very  widespread  and  often  abun- 
dant; no  known  threats. 

Conservation  measures:  None  recommended. 


Pedioplanis  burchelli,  subadult — near  Farm  Hartbeesfontein,  Nieu  Bethes- 
da  area,  EC  W.R.  Branch 
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Pedioplanis  inornata  (Roux,  1907) 

PLAIN  SAND  LIZARD 

Andrew  A.  Turner 

Regional:  Least  Concern 

Taxonomy:  Pedioplanis  inornata  is  paraphyletic  with  re- 
spect to  P.  gaerdesi,  with  a clade  from  northern  Namibia 
and  another  from  southern  Namibia  and  the  Northern 
Cape.  These  clades  represent  two  different  species  (Ma- 
kokha  et  al.  2007).  This  impending  taxonomic  change  is 
unlikely  to  affect  the  Red  List  status  of  the  South  African 
taxon. 

Distribution:  Endemic  to  southern  Africa.  Found  from 
Swakopmund  in  Namibia  southwards  through  Namaqua- 
land  to  Prieska  in  the  Great  Karoo.  In  reality,  it  comprises 
two  taxa;  one  endemic  to  Namibia  and  another  endemic 
to  Namibia  and  South  Africa  (see  Makokha  et  al.  2007). 

Habitat:  Inhabits  exposed  bedrock  on  the  lower  slopes  of 
mountains  (Branch  1998). 

Biome:  Nama-Karoo;  Succulent  Karoo;  Desert. 

Assessment  rationale:  Widely  distributed  in  South  Africa. 
Occurs  in  areas  that  are  not  heavily  impacted  by  human 
activities.  No  known  threats. 

Conservation  measures:  None  recommended. 


Pedioplanis  inornata — near  Potjiespram,  Richtersveld,  NC  J.  Marais 


Pedioplanis  laticeps  (A.  Smith,  1844) 
KAROO  SAND  LIZARD;  CAPE  SAND  LIZARD 
Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  may  be  confused  with  its  mor- 
phologically similar  sister  species  Pedioplanis  burchelli , 
but  the  two  taxa  are  genetically  distinct  (Makokha  et  al. 
2007). 

Distribution:  Endemic  to  South  Africa.  Occurs  widely  from 
the  Orange  River  in  the  north  to  Anysberg  in  the  south  and 
Graaff-Reinet  in  the  east.  Branch  (1990a)  noted  that  old, 
unvouchered  records  of  P.  laticeps  (as  Eremias  capen- 
sis)  from  localities  on  the  western  Cape  coast  (Papendorp, 


Pedioplanis  laticeps — Sutherland,  NC 


W.  Con  rad  ie 


Pedioplanis  laticeps — Sutherland,  NC  W.  Conradie 
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Hondeklipbaai  and  Kleinsee;  Burrage  1978)  were  prob- 
ably due  to  mis-identification  with  Meroles  knoxii.  These 
old  records  are  not  plotted  on  the  map  here. 

Habitat:  Found  on  compacted,  we  1 1 -vegetated  soils  in 
Succulent  Karoo  and  montane  grassland  (Branch  1998), 
often  in  open  areas  with  stones. 


Biome:  Succulent  Karoo;  Nama-Karoo;  Fynbos;  Albany 
Thicket;  Grassland  (marginal). 

Assessment  rationale:  Widespread  with  no  significant 
threats. 

Conservation  measures:  None  recommended. 


Pedioplanis  lineoocellata  lineoocellata 
(Dumeril  & Bibron,  1839) 

SPOTTED  SAND  LIZARD 

Andrew  A.  Turner 

Regional:  Least  Concern 

Taxonomy:  There  is  some  genetic  structure  within  P.  lin- 
eoocellata. Makokha  et  al.  (2007)  used  molecular  tech- 
niques to  show  that  the  currently  recognised  subspecies 
(. lineoocellata , pulchella),  as  well  as  an  undescribed  form 
from  Limpopo,  may  all  represent  distinct  species  (but  see 
comments  under  P.  I.  pulchella  below).  Branch  (1998) 
noted  morphological  differences  between  the  three  named 
subspecies,  lineoocellata , pulchella  and  inocellata. 

Distribution:  Endemic  to  southern  Africa  where  it  is  wide- 
ly distributed.  Found  from  the  northern  parts  of  Namibia 
and  Botswana  to  Limpopo  in  the  northeast  and  the  Karoo 
in  the  south  (Branch  1998).  In  the  Atlas  region  it  occurs 
in  the  South  African  provinces  of  Limpopo,  Mpumalanga 
(northern  half),  Gauteng,  North-West,  Free  State,  North- 
ern Cape,  and  the  extreme  northern  parts  of  the  Eastern 
Cape.  The  most  westerly  locality  (2918BD)  in  the  Atlas 
region  is  a VM  record. 

Habitat:  Prefers  dry,  open  vegetation. 

Biome:  Savanna;  Grassland;  Nama-Karoo. 

Assessment  rationale:  Very  widespread  and  tolerant  of 
many  agricultural  activities.  Not  considered  threatened. 
It  is  unlikely  that  any  of  the  taxa  contained  within  P.  lin- 
eoocellata (see  Taxonomy  above)  would  qualify  for  threat- 
ened status. 

Conservation  measures:  None  recommended. 


Pedioplanis  lineoocellata  lineoocellata — Tswalu  Kalahari  Reserve,  NC 

W.  Con  rad  ie 


Pedioplanis  lineoocellata  pulchella 
(Gray,  1845) 

COMMON  SAND  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Previous  studies  had  indicated  that  this  taxon 
may  represent  a valid  species,  distinct  from  Pedioplanis  li- 
neoocellata and  P.  inocellata  (see  Bauer  & Branch  2003 
[2001],  Makokha  etal.  2007).  However,  a recent  mitochon- 
drial DNA  analysis  did  not  support  the  elevation  of  this  taxon 
to  species  status  (Edwards  2013).  Nevertheless,  the  allo- 
patric  population  in  the  Waterberg  Range  of  Limpopo  Prov- 
ince and  adjacent  areas  is  genetically  distinct  and  may  be 
described  as  a new  species  (Makokha  et  al.  2007;  Edwards 
2013). 

Distribution:  Occurs  from  southern  Namibia  southwards 
through  Namaqualand  and  the  eastern  Great  Karoo  to 
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the  Cape  Peninsula,  and  eastwards  to  Barkly  East  in  the 
Eastern  Cape,  with  an  apparently  isolated  population  in 
the  Waterberg  region  of  Limpopo  and  adjacent  areas  (e.g. 
northern  Gauteng)  (Jacobsen  1989;  Branch  1998). 

Habitat:  Found  in  a large  variety  of  habitats  from  the  coast 
to  mountain  slopes.  Generally  associated  with  rocky  areas. 


Biome:  Fynbos;  Succulent  Karoo;  Nama-Karoo;  Albany 
Thicket;  Grassland;  Desert;  Savanna;  Forests. 

Assessment  rationale:  Very  widely  distributed,  and  abun- 
dant in  some  areas.  Occurs  in  many  protected  areas.  Not 
known  to  be  threatened. 

Conservation  measures:  None  recommended. 


Pedioplanis  namaquensis 
(Dumeril  & Bibron,  1839) 

NAMAQUA  SAND  LIZARD 

Andrew  A.  Turner 

Regional:  Least  Concern 

Taxonomy:  A molecular  analysis  indicated  that  P.  nama- 
quensis consists  of  two  distinct  taxa,  one  in  Namibia  and 
the  other  in  South  Africa  (Makokha  et  at.  2007),  but  their 
exact  distributions  are  unclear. 

Distribution:  Occupies  a large  part  of  the  dry  western  half 
of  southern  Africa,  from  west  of  Algoa  Bay  in  the  East- 
ern Cape,  northwards  through  the  Karoo  and  Kalahari  to 
southern  Angola  and  eastern  Botswana  (Branch  1998). 
In  the  Atlas  region  it  occurs  in  the  Eastern,  Western  and 
Northern  Cape  provinces,  southwestern  Free  State  and 
western  parts  of  North-West  province. 

Habitat:  Inhabits  open  sandy  areas  in  karroid  veld,  arid 
savanna  and  semi-desert.  Digs  its  own  burrows  in  sand  at 
the  base  of  bushes  (Branch  1998). 

Biome:  Nama-Karoo;  Succulent  Karoo;  Savanna;  Grass- 
land; Desert;  Fynbos;  Albany  Thicket. 

Assessment  rationale:  Abundant,  widespread  and  not 
threatened. 

Conservation  measures:  None  recommended. 


Pedioplanis  namaquensis — Farm  Slangfontein,  between  Wolwefontein  and 
Jansenville,  EC  W.R.  Branch 
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Genus  Tropidosaura  Fitzinger,  1826 — mountain  lizards 


Tropidosaura  currently  comprises  four  species  endemic  to 
South  Africa  and  Lesotho.  A recent  molecular  study  by 
Engleder  et  al.  (2013)  confirmed  that  T.  cottrelli  and  T. 
essexi  are  sister  taxa,  but  showed  that  T.  gularis  was  more 
closely  related  to  T.  montana.  The  phylogeography  of  the 
genus  and  relationships  within  it,  especially  the  status  of 
the  three  subspecies  of  Tropidosaura  montana , is  being 
reviewed  (M.J.  Cunningham  unpubl.  data).  These  lizards 
are  associated  with  mountainous  areas  and  generally  oc- 


cur in  moist,  grassy  habitats.  Females  produce  clutches 
of  2-8  eggs  (Branch  1998).  Montane  populations  are 
barely  affected  directly  by  human  activities  but  may  be 
influenced  by  climate  change.  Most  species  are  affected 
to  some  extent  by  changing  fire  regimes,  and  in  grass- 
land areas  by  changes  in  grazing  intensity.  The  range  of  T. 
cottrelli  is  now  known  to  be  smaller  than  was  previously 
thought  and  the  species  is  listed  here  as  Near  Threatened. 
All  other  species  are  placed  in  the  category  Least  Concern. 


Tropidosaura  cottrelli  (Hewitt,  1925) 

COTTRELL’S  MOUNTAIN  LIZARD 

Michael  J.  Cunningham,  Andrew  A.  Turner  & 

Michael  F.  Bates 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Basutosaura  cottrelli  Hewitt,  1925  was  de- 
scribed as  a new  genus  and  species,  distinguished  from 
Tropidosaura  (I  montana  Dumeril  & Bibron,  1839  and  T. 
burchelli  Smith,  1849)  by  the  presence  of  a single  post- 
nasal scale  (versus  two  post-nasals),  each  nostril  being 
pierced  in  a single  scale  (versus  nostrils  pierced  between 
three  scales),  and  by  the  keeled  but  not  acuminate  rhombic 
dorsal  scales  (versus  keeled  and  spine-tipped  elongate  dor- 
sal scales)  (Hewitt  1925).  The  subsequent  discovery  and 
description  of  T.  m.  rangeri  Hewitt,  1926,  T.  essexi  Hewitt, 
1927  and  T.  gularis  Hewitt,  1927  bridged  the  geographi- 
cal and  morphological  gap  between  these  genera  (Hewitt 
1926,  1927).  Consequently,  Hewitt  (1927)  transferred  this 
species  to  Tropidosaura , but  assigned  it,  together  with  T.  es- 
sexi and  T.  gularis,  to  the  subgenus  Basutosaura.  A recent 
molecular  study  by  Engleder  et  al.  (2013)  confirmed  that  T. 
cottrelli  and  T.  essexi  are  sister  taxa,  but  showed  that  T.  gu- 
laris was  more  closely  related  to  T.  montana. 

Distribution:  Endemic  to  the  Maloti-Drakensberg  highlands 
of  South  Africa  and  Lesotho  (Branch  1998;  Bates  2013), 
from  Ben  McDhui  in  the  south  to  Mont-aux-Sources  and 
Namahali  Pass  in  the  north.  It  probably  also  occurs  in  the 
area  between  the  known  northern  and  southern  localities.  Its 
range  includes  areas  on  the  periphery  of  the  Eastern  Cape, 
KwaZulu-Natal  and  Free  State,  along  the  Lesotho  border,  as 
well  as  areas  on  the  higher  ranges  in  eastern  and  north- 
ern Lesotho.  Within  this  area,  the  species  is  sparsely  dis- 
tributed along  the  crests  of  mountain  ridges  and  along  the 
escarpment  summit  edge.  This  area  is  poorly  surveyed  and 
although  T.  cottrelli  has  been  recorded  from  only  nine  out  of 
37  QDGCs  with  suitable  bioclimates  (M.J.  Cunningham  un- 
publ. data),  it  is  likely  that  there  are  many  additional  popula- 
tions of  this  species  within  this  well-demarcated  range.  The 
type  locality  of  ‘Nemahedi  Camp'  (on  the  escarpment  sum- 
mit at  Namahali  Pass)  is  located  within  Free  State  Province, 
South  Africa.  A specimen  (TM  41593)  record  from  ‘Black 
Mountain'  (=  ?Swartberg;  2929CD,  question  mark  on  map) 
in  East  Griqualand  is  probably  incorrectly  assigned  to  this  lo- 
cality because  it  would  extend  the  geographical,  habitat  and 
climatic  range  beyond  that  generally  known  for  this  species. 

EOO:  12  815  km2  (confidence:  medium);  AOO:  52  km2 
(confidence:  low). 

Habitat:  Found  on  stony,  heath-  and  grass-covered  moun- 
tain tops  near  the  escarpment  edge  of  the  Drakensberg  and 


Tropidosaura  cottrelli — Drakensberg  M.F.  Bates 


Tropidosaura  cottrelli — above  Chain  Ladders,  Drakensberg,  FS  M.F.  Bates 
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along  the  interior  high  ridges  of  Lesotho,  at  altitudes  of 
2 467-3  278  m.  The  exposed,  weather-beaten  sites  where 
this  species  occurs  typically  include  similar  proportions  of 
cover  by  small  boulders,  low  shrubs  (particularly  Erica  and 
Asteraceae),  short  grass  and  bare  patches  of  gravel  or  bed- 
rock. It  is  known  to  shelter  among  rocks  (Bates  2005c). 

Vegetation  type:  Gd  10  Drakensberg  Afroalpine  Heath- 
land;  Gd  8 Lesotho  Highland  Basalt  Grassland. 

Assessment  rationale:  Has  a limited  high-altitude  distri- 
bution (EOO  <20  000  km2  [Bl],  an  AOO  that  is  below 
the  Endangered  threshold — i.e.  <500  km2  [B2]),  and  is 
likely  to  be  threatened  by  climate  change  (global  warm- 
ing). Frequent  fires  and  overgrazing  are  relatively  minor 
threats  causing  some  decline  in  the  quality  of  habitat. 
Specimens  are  seldom  found  and  appear  to  occur  in  low 
densities,  even  in  apparently  suitable  habitat  (M.J.  Cun- 
ningham unpubl.  data).  However,  the  population  is  not 
severely  fragmented,  nor  does  it  appear  to  be  fluctuating. 


Threats:  Climate  change  (warming)  may  reduce  availa- 
ble habitat  and  therefore  constitutes  a major  threat  to  T. 
cottrell 7,  which  has  limited  opportunity  for  compensatory 
migration.  There  are  also  indications  of  intensification  of 
grazing  by  stock  across  the  Lesotho  highlands  and  in  ad- 
jacent areas  of  South  Africa  above  the  escarpment,  includ- 
ing areas  inhabited  by  this  species  (Stewart  2001).  It  is 
intrinsically  threatened  by  its  restricted  range  and  possibly 
by  anthropogenic  changes  in  fire  regime  in  some  areas. 
Despite  these  threats,  there  is  little  evidence  that  the  spe- 
cies has  declined,  and  there  are  many  areas  with  suitable 
habitat  that  have  not  yet  been  surveyed  but  that  may  sup- 
port these  lizards. 

Conservation  measures:  Conduct  annual  monitoring  for 
the  species  at  2-3  sites  of  known  occurrence  spanning  its 
distribution,  such  as  Mont-aux-Sources  and  Ben  McDhui. 
Conduct  surveys  of  suitable  areas  where  the  species  has 
not  yet  been  collected,  so  as  to  obtain  better  information 
on  the  threats  facing  it. 


Tropidosaura  essexi  Hewitt,  1927 

ESSEX’S  MOUNTAIN  LIZARD 

Michael  F.  Bates,  Michael  J.  Cunningham  & 

Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  Although  Tropidosaura  essexi  and  T.  montana 
natalensis  are  morphologically  very  similar,  these  taxa  are 
grouped  in  different  clades  (T  essexi  with  T.  cottrelli,  and 
T.  montana  with  T.  gularis)  (Engleder  et  al.  2013;  M.J. 
Cunningham  unpubl.  data).  There  is  substantial  geograph- 
ical variation  within  T.  essexi  with  regard  to  the  number  of 
femoral  pores,  colour  pattern,  and  mitochondrial  DNA  se- 
quences. This  variation  appears  to  be  bimodal  and  further 
investigation  is  needed  to  determine  whether  or  not  this 
reflects  the  presence  of  cryptic  taxa  within  T.  essexi  (M.J. 
Cunningham  unpubl.  data). 

Distribution:  Endemic  to  the  Atlas  region  and  largely  re- 
stricted to  the  Maloti-Drakensberg  highlands  of  Lesotho  and 
the  South  African  provinces  of  Free  State,  KwaZulu-Natal 
and  Eastern  Cape.  It  extends  from  near  Clarens  in  the  Free 
State  (Bates  1996a)  southwards  to  the  vicinity  of  Rhodes  in 
the  Eastern  Cape.  Bourquin’s  (2004)  record  at  2730AD  on 
the  KwaZulu-Natal/Mpumalanga  border,  which  refers  to  a 
specimen  collected  in  1971,  is  rejected  because  this  local- 
ity is  situated  far  from  any  other  known  records  of  the  spe- 
cies (or  any  other  Tropidosaura ) and  falls  in  a different  bi- 
oregion (Mesic  Highveld  Grassland);  the  museum  specimen 
may  have  been  mislabeled.  There  appears  to  be  altitudinal 
separation  between  T.  essexi  and  the  morphologically  simi- 
lar T.  montana  natalensis , which  occurs  at  lower  elevations. 

Habitat:  Terrestrial  and  diurnal,  usually  found  in  short  ba- 
salt grasslands  and  afroalpine  heathlands  on  the  high  es- 
carpment slopes  and  summit  plateau  (2  392-3  337  m) 
of  the  Maloti-Drakensberg  highlands  in  the  Grassland 
Biome.  Often  found  in  thick  vegetation  at  the  edges  of 
streams,  around  loose  rock  in  wetlands  or  at  the  base  of 
rock  faces  (M.J.  Cunningham  pers.  obs.;  Branch  1998). 

Vegetation  type:  Gd  10  Drakensberg  Afroalpine  Heath- 
land;  Gd  8 Lesotho  Highland  Basalt  Grassland;  Gd  7 
uKhahlamba  Basalt  Grassland;  Gd6  Drakensberg-Ama- 
thole  Afromontane  Fynbos. 


Assessment  rationale:  Fairly  widespread  and  common. 
There  are  indications  of  intensification  of  grazing  by  stock 
across  the  Lesotho  highlands  and  in  adjacent  areas  of 
South  Africa  above  the  escarpment,  including  areas  inhab- 
ited by  T.  essexi  (Stewart  2001).  Climate  change  (warm- 
ing) may  reduce  available  habitat  and  therefore  constitutes 
a threat  to  this  species,  which  has  limited  opportunity  for 
compensatory  migration.  Despite  these  threats,  there  is 
no  evidence  that  T.  essexi  has  declined.  It  is  intrinsically 
threatened  by  its  relatively  restricted  range  and  the  occur- 
rence of  frequent  anthropogenic  fires  in  some  areas.  Oc- 
curs in  the  same  general  area  as  T.  cottrelli  but  is  more 
widespread  and  common. 

Conservation  measures:  None  recommended. 


LACERTIDAE 


SURICATA  1 (2014] 


179 


Tropidosaura  gularis  Hewitt,  1927 

CAPE  MOUNTAIN  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Western  and  Eastern  Cape 
provinces,  South  Africa.  Occurs  throughout  most  of  the 
Cape  Fold  Mountains  from  the  Cape  Peninsula  to  Port  Eliz- 
abeth. Its  absence  from  the  Cederberg  region  may  reflect 
competitive  exclusion  by  Australolacerta  australis. 

Habitat:  Found  in  very  rocky  areas  on  high  fynbos  moun- 
tain slopes  comprising  scree  and  other  loose  boulders. 

Biome:  Fynbos. 

Assessment  rationale:  Occurs  over  a wide  area  where 
there  is  little  human  disturbance.  Found  in  a number  of 
protected  areas.  No  known  threats. 

Conservation  measures:  None  recommended. 


Tropidosaura  gularis — Knysna,  WC 


W.R.  Schmidt 


Tropidosaura  gularis — Klein  Swartberg  Range,  WC  M.F.  Bates 


Tropidosaura  montana  (Gray,  1831) 

COMMON  MOUNTAIN  LIZARD 

Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  There  are  three  subspecies:  Tropidosaura  mon- 
tana montana , T.  m.  ranged  and  T.  m.  natalensis.  The  first 
two  forms  are  morphologically  poorly  separated,  based  on 
slight  differences  in  the  development  of  the  collar  and  the 
numbers  of  femoral  pores  in  males  (Branch  1998).  Tropi- 
dosaura montana  natalensis  is  separated  from  the  other 
two  subspecies  by  several  differences  in  scalation  (FitzSi- 
mons  1947)  and  is  also  geographically  disjunct.  Mito- 
chondrial DNA  sequence  data  support  the  continued  rec- 
ognition of  the  three  subspecies  as  minor  variants  within 
T.  montana , the  sister  species  of  T.  gularis  (M.J.  Cunning- 
ham unpubl.  data).  This  status  was  confirmed  for  T.  m. 
montana  and  T.  m.  natalensis,  which  were  included  in  the 
analysis  of  Engleder  et  al.  (2013). 

Distribution:  Tropidosaura  m.  montana  occurs  in  the  Cape 
Fold  Mountains  from  the  Cederberg  in  the  north  to  the 
Cape  Peninsula  and  eastwards  to  Prince  Alfred’s  Pass  near 


Knysna  and  the  Kammanasieberg.  Tropidosaura  m.  rang- 
ed occurs  along  the  Suurberg  Range  and  extends  along 
the  coast  to  the  East  London  area,  with  scattered  inland 
populations  associated  with  grassland  and  forest  edge  in 
the  central  part  of  the  Eastern  Cape.  The  northernmost 
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record  for  T.  m.  rangeri  is  somewhat  out  of  range  and 
considered  questionable.  The  eastern  subspecies,  T.  m. 
natalensis,  is  found  in  coastal  and  montane  grasslands  of 
southern  KwaZulu-Natal. 

Habitat:  In  the  Western  Cape  it  inhabits  densely  cov- 
ered fynbos  slopes,  often  in  short  restio  veld  and  rocky 
areas.  In  the  Eastern  Cape  and  KwaZulu-Natal  it  occurs 
on  dense  grassy  slopes,  particularly  around  seepage  areas 
with  tall  tufted  grasses  such  as  Merxmuellera  (M.J.  Cun- 
ningham pers.  comm.).  Specimens  have  been  observed 
basking  in  long,  dense  grass  at  Umtamvuna  Nature  Re- 
serve on  the  KwaZulu-Natal  South  Coast  (A.J.  Armstrong 
pers.  comm.). 

Biome:  Fynbos;  Grassland;  Indian  Ocean  Coastal  Belt;  Sa- 
vanna; Albany  Thicket. 

Assessment  rationale:  Has  a large  range  and  occurs  in 
many  protected  areas.  Often  abundant  and  not  considered 
threatened.  The  habitat  of  T.  m.  montana  is  seldom  signifi- 
cantly disturbed  because  this  subspecies  occurs  primarily 
on  rugged  mountain  slopes,  but  some  parts  of  the  ranges 
of  the  other  two  subspecies  are  severely  overgrazed  (with 
shrub  encroachment  in  parts),  resulting  in  some  fragmen- 
tation of  populations  (M.J.  Cunningham  pers.  comm.). 
Because  the  subspecies  T.  m.  rangeri  is  poorly  defined 
from  typical  T.  m.  montana , and  since  the  relationship  of 
T.  m.  natalensis  to  T.  essexi  must  still  be  fully  resolved,  the 
three  subspecies  have  not  been  separately  assessed.  The 
conservation  status  of  the  two  eastern  subspecies  may 
need  to  be  re-evaluated  if  they  prove  to  be  valid  species. 

Conservation  measures:  None  recommended. 


Tropidosaura  montana  montana — WC  W.D.  Haacke 


Tropidosaura  montana  rangeri — Asante  Sana  GR,  EC  W.  Conradie 


Tropidosaura  montana  natalensis — Highmoor,  Drakensberg,  KZN 

M.F.  Bates 
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Genus  Vhembelacerta  Edwards,  Herrel,  Vanhooydonck,  Measey, 
Tolley  & Branch — Soutpansberg  rock  lizards 


Vhembelacerta  contains  a single  species,  V.  rupicola , 
restricted  to  the  Soutpansberg  range  in  Limpopo  Prov- 
ince, South  Africa.  A recent  analysis  of  mitochondrial 
and  nuclear  DNA  sequences  indicated  that  this  species, 
until  recently  classified  in  the  genus  Australolacerta,  is 
not  closely  related  to  A.  australis  (which  is  more  closely 
related  to  Tropidosaura — see  also  Salvi  et  al.  2011)  and 


it  should  be  placed  in  a separate  genus  (Edwards  et  al. 
2012,  2013a).  Female  A.  rupicola  lay  clutches  of  3-4 
eggs  (Kirschoff  & Richter  2009).  The  habitat  of  A.  rupi- 
cola is  inadequately  protected  and  subject  to  large-scale 
timber  planting,  but  it  is  for  the  most  part  not  inhabited 
by  people  and  this  species  is  therefore  categorised  as 
Near  Threatened. 


Vhembelacerta  rupicola  (FitzSimons,  1933) 

SOUTPANSBERG  ROCK  LIZARD 

Andrew  A.  Turner 

Global:  Near  Threatened 
Endemic 

Taxonomy:  An  analysis  of  mitochondrial  and  nuclear  DNA 
sequence  data  indicated  that  A.  rupicola  should  be  placed 
in  a separate  genus  (S.  Edwards  et  al.  2012). 

Distribution:  Endemic  to  Limpopo,  South  Africa.  Occurs 
widely  throughout  the  Soutpansberg  Range  (Jacobsen 
1988c;  Branch  1998). 

EOO:  2 570  km2  (confidence:  medium);  AOO:  1 216  km2 
(confidence:  medium). 

Habitat:  Occurs  on  rocky  outcrops,  scree  slopes  and  bed- 
rock (Jacobsen  1988c)  in  wooded  savanna  and  forest 
fringes  on  mountain  slopes.  Found  mainly  at  the  edge  of 
Soutpansberg  Mountain  Bushveld  or  mistbelt  forest  with 
rocky  outcrops  on  southern  and  southeastern  slopes  at  al- 
titudes of  800-1  600  m (Kirchhof  & Richter  2009).  For- 
ages in  leaf  litter  and  seeks  refuge  in  rock  cracks  at  night 
(Kirchhof  et  al.  2010). 

Bioregion:  Central  Bushveld,  Mesic  Highveld  Grassland. 

Assessment  rationale:  Both  EOO  and  AOO  are  below  the 
Vulnerable  threshold  and  a decline  in  the  quantity  and 
quality  of  suitable  habitat  due  to  future  land-use  chang- 
es is  predicted  [Blb(ii,iii)+2b(ii,iii)j.  However,  it  is  not 
known  to  what  extent  existing  populations  are  fragmented 
or  how  many  locations  exist.  The  species  is  therefore  con- 
sidered Near  Threatened. 

Threats:  Large-scale  timber  plantations.  However,  this  liz- 
ard is  able  to  survive  in  areas  that  are  too  arid  for  planta- 
tions and  this  reduces  the  severity  of  the  threat.  The  in- 
creasing demand  for  indigenous  trees  as  a fuel  source  may 
reduce  the  amount  and  quality  of  habitat. 

Conservation  measures:  Perform  a detailed  survey  of  the 
Soutpansberg  range  to  accurately  assess  EOO.  Not  known 
to  occur  in  any  formally  protected  areas,  but  does  occur 
at  Lajuma  where  it  receives  some  protection.  Therefore, 
establish  secure  protected  areas  that  include  the  range  of 
the  species. 


Vhembelacerta  rupicola — Soutpansberg,  LIMP  J.  Marais 
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CHAPTER  12 

Family  Cordylidae 


R le  Fras  N.  Mouton,  Michael  F.  Bates  & Martin  J.  Whiting 


Recent  changes  in  squamate  taxonomy  place  the  Cordyli- 
dae  in  the  Scinciformata,  which  also  includes  the  families 
Scincidae,  Xantusiidae  and  Gerrhosauridae  (Vidal  & Hedg- 
es 2009).  Cordylids  and  gerrhosaurids  form  the  Cordyli- 
formes,  a subclade  of  Scinciformata  (Lang  1991),  but 
there  has  been  disagreement  as  to  whether  they  should 
be  treated  as  separate  families  or  subfamilies  (e.g.  Frost 
et  al.  2001;  Lamb  et  al.  2003).  The  Cordylidae  is  the 
only  lizard  family  endemic  to  mainland  Africa.  It  compris- 
es at  least  63  species  (80  species  and  subspecies)  previ- 
ously partitioned  into  four  genera:  Platysaurus , Cordylus , 
Chamaesaura  and  Pseudocordylus  (FitzSimons  1943; 
Loveridge  1944c;  Lang  1991;  Adolphs  2006;  Green- 
baum  et  al.  2012;  Uetz  2012). 

The  recent  taxonomic  re-assessment  of  Stanley  et  al. 
(2011)  divided  the  family  into  two  subfamilies,  Cordylinae 
with  nine  genera:  Cordylus,  Smaug,  Ninurta,  Chamae- 
saura, Pseudocordylus,  Ouroborus,  Karusasaurus,  Nama- 
zonurus,  Hemicordylus,  and  Platysaurinae  with  a single 
genus,  Platysaurus.  Nine  new  species  have  been  de- 
scribed in  the  last  23  years  (Mouton  & Van  Wyk  1990, 
1994,  1995;  Broadley  & Mouton  2000;  Broadley  & 
Branch  2002;  Greenbaum  et  al.  2012)  and  several  oth- 
ers await  validation  (e.g.  Bates  2007a;  M.F.  Bates  & E.L. 
Stanley  in  prep.).  The  majority  of  species  and  subspecies 
occur  in  southern  Africa  south  of  the  Zambezi  River,  and 
as  many  as  42  of  the  50  taxa  in  the  Atlas  region  are  en- 
demic. 

Although  the  majority  of  cordylids  are  rupicolous,  all 
Chamaesaura  taxa,  two  species  of  Cordylus  (C.  macro- 
pholis  and  C.  ukingensis)  and  Smaug  giganteus  are  ter- 
restrial, while  two  Cordylus  species  (C.  jonesi  and  C. 
tropidosternum)  are  arboreal.  Cordylids  are  diurnal  and 
most  are  insectivorous.  All  species  are  essentially  sit-and- 
wait  foragers  and  many  display  high  levels  of  territorial- 
ity. The  shifts  from  active  to  sit-and-wait  foraging  mode, 
and  from  a terrestrial  to  a rupicolous  lifestyle  in  the  im- 
mediate ancestor  of  the  Cordylidae  are  considered  indi- 
cations that  the  family  had  a cold  climate  origin  (Mou- 
ton & Van  Wyk  1997).  The  possession  by  cordylids  of  a 


unique  type  of  generation  gland  is  apparently  the  result 
of  increased  territoriality  that  accompanied  these  shifts 
(Mouton  & Van  Wyk  1997;  Mouton  et  al.  2010).  At  least 
three  species  in  the  family  are  group-living  (Mouton  et  al. 
1999;  Mouton  et  al.  2000a;  Fell  2005).  All  Platysaurus 
species  and  a few  Pseudocordylus  species  are  sexually 
dichromatic,  but  sexual  dichromatism  is  absent  in  most 
other  cordylids  (except  Smaug  mossambicus  and  S.  re- 
gius)  including  Chamaesaura  (FitzSimons  1943;  Mouton 
& Van  Wyk  1993;  Bates  2007a).  Platysaurus  is  ovipa- 
rous but  all  other  species  in  the  family  are  viviparous.  The 
genera  Karusasaurus,  Namazonurus,  Hemicordylus  and 
Cordylus  contain  melanistic  species/populations  and  all  of 
these  are  restricted  to  southwestern  South  Africa  where 
they  occur  mostly  in  association  with  a high  incidence  of 
fog  and  cloud  cover  (Janse  van  Rensburg  2009).  Molecu- 
lar analyses  and  associated  dating  techniques  suggest  a 
mid-Miocene  origin  for  melanism  in  at  least  one  of  the 
four  clades,  possibly  in  response  to  climatic  changes  as- 
sociated with  the  development  of  the  cold  Benguela  sea 
current  (Daniels  et  al.  2004). 

Because  they  are  restricted  to  rocky  environments,  the 
habitat  of  most  cordylids  is  fairly  undisturbed  and  secure. 
As  a consequence,  most  species  are  classified  as  Least 
Concern.  However,  a number  of  rupicolous  species  have 
extremely  restricted  distributions  and  this,  in  combination 
with  one  or  more  other  threats,  renders  some  of  them  high- 
ly threatened  (e.g.  Platysaurus  intermedius  inopinus  and 
P.  monotropis,  both  listed  as  Endangered).  The  collecting 
of  cordylids  for  the  pet  trade  is  a problem,  as  indicated  by 
regular  newspaper  reports  about  specimens  being  confis- 
cated by  CapeNature  in  the  Western  Cape.  The  snake-like 
Chamaesaura  species  are  heavily  impacted  by  fire  in  their 
grass  and  restio  habitats  and  their  aseasonal  reproduction 
and  high  fecundity  are  apparently  adaptations  that  allow 
rapid  recruitment  after  fire  (Du  Toit  et  al.  2003).  Of  the  50 
species  and  subspecies  of  cordylids  evaluated  here,  two 
(, Platysaurus  intermedius  inopinus  and  P.  monotropis)  are 
listed  as  Endangered,  two  ( Smaug  giganteus  and  Hemi- 
cordylus nebulosus)  as  Vulnerable,  10  as  Near  Threat- 
ened and  the  rest  as  Least  Concern. 
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SUBFAMILY  CORDYLINAE 


The  recent  taxonomic  re-assessment  of  Stanley  et  al. 
(2011)  divided  the  family  Cordylidae  into  two  subfamilies, 
Cordylinae  and  Platysaurinae.  Cordylinae  contains  48 
species  (a  few  with  subspecies,  53  taxa  in  total)  in  nine 
genera:  Cordylus , Smaug,  Nlnurta,  Ouroborus , Karusa- 


saurus,  Namazonurus,  Pseudocordylus,  Hemicordylus 
and  Chamaesaura  (Adolphs  2006;  Stanley  et  al.  2011; 
Greenbaum  et  al.  2012).  All  of  these  genera  are  repre- 
sented in  the  Atlas  region,  where  30  species  (two  with 
three  subspecies,  one  with  two  subspecies)  occur. 


Genus  Chamaesaura  Schneider,  1801 — grass  lizards 


The  genus  Chamaesaura  contains  five  species  (one  with  two 
subspecies),  occurring  as  disjunct  populations  in  the  grass- 
lands of  southern  and  eastern  Africa  from  South  Africa  to 
Angola,  Democratic  Republic  of  the  Congo  and  Tanzania 
(Stanley  et  al.  2011).  Three  species  occur  in  the  Atlas  re- 
gion, with  C.  aenea  endemic  to  South  Africa  and  Swaziland. 
Grass  lizards  are  all  diurnal,  insectivorous  and  found  mainly 
in  grasslands  on  mountain  slopes  and  plateaus,  although  C. 
anguina  extends  into  fynbos  regions.  Females  give  birth  to 


5-1 7 young  and  reproduction  is  aseasonal  in  at  least  one  spe- 
cies, namely  C.  anguina  (Branch  1998;  Du  Toit  etal.  2003). 
The  elongated  snake-like  bodies,  long  tails  and  minute  limbs 
(forelimbs  absent  in  C.  macrolepis ) of  these  lizards  allow  for 
rapid  movement  in  long  grass;  the  minute  limbs  may  provide 
support  when  at  rest  (Branch  1998).  Chamaesaura  aenea 
and  C.  macrolepis  are  considered  Near  Threatened,  mainly 
because  of  the  destruction  of  grasslands  for  cultivation  and 
the  frequent  occurrence  of  anthropogenic  fires. 


Chamaesaura  aenea  (Fitzinger,  1843) 

COPPERY  GRASS  LIZARD; 

TRANSVAAL  GRASS  LIZARD 

Michael  F.  Bates 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  relationship  of  isolated  populations  (e.g. 
Soutpansberg)  to  the  main  population  should  be  investi- 
gated using  molecular  markers. 

Distribution:  Endemic  to  the  Atlas  region,  occurring  in  west- 
ern Swaziland  and  the  South  African  provinces  of  Limpopo, 
Mpumalanga,  Gauteng,  KwaZulu-Natal  (associated  with 
the  Drakenberg),  northeastern  Free  State  and  Eastern  Cape. 
The  northernmost  record  is  of  an  isolated  population  in  the 
grasslands  of  the  Soutpansberg  Range.  An  apparently  isolat- 
ed relict  population  also  occurs  on  the  Amatole  Mountains 
in  the  Eastern  Cape  (Branch  1985).  The  species  occurs 
even  further  south  (3227CC)  in  the  vicinity  of  King  William’s 
Town.  Although  recorded  from  only  two  areas  in  the  eastern 
Free  State,  namely  Lindley  and  Golden  Gate  (Bates  1996a), 
these  lizards  are  expected  to  have  a wider  distribution  in  this 
area.  Several  records  that  appear  to  be  located  on  the  South 
Africa- Lesotho  border  were,  in  fact,  collected  on  the  lower 
slopes  of  the  Drakensberg  and  the  species  is  therefore  not 
expected  to  occur  in  the  highlands  of  Lesotho. 

EOO:  621  352  km2  (confidence:  medium);  AOO: 
19  126  km2  (confidence:  medium). 

Habitat:  Restricted  to  the  Grassland  Biome.  Found  on 
the  grassy  slopes  and  plateau  of  the  eastern  escarpment 
and  Highveld  (Jacobsen  1989;  Bates  1996a;  Branch 
1998;  Bourquin  2004).  Occurs  at  elevations  of  1 400- 
2 100  m in  KwaZulu-Natal  (Bourquin  2004)  and  as  high 
as  2 218  m in  Mpumalanga  and  2 228  m in  Free  State 
(M.F.  Bates,  unpubl.  data).  Probably  shelters  in  the  base 
of  grass  tussocks,  as  do  other  Chamaesaura  species. 

Bioregion:  Mesic  Highveld  Grassland;  Drakensberg  Grass- 
land; Sub-Escarpment  Grassland;  Dry  Highveld  Grassland. 


Chamaesaura  aenea — Kamberg  NR,  Drakensberg,  KZN  M.F.  Bates 


Assessment  rationale:  A population  reduction  of  over 
20%  in  the  last  18  years  (three  generations)  is  inferred 
from  the  transformation  of  large  parts  of  the  Grassland 
Biome,  as  is  an  associated  decline  in  the  taxon’s  AOO, 
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E00  and  habitat  quality  [A2c].  This  decline  is  expected 
to  continue  into  the  future.  Intensive  surveys  throughout 
Gauteng  over  the  period  2000-2008  recorded  only  two 
specimens  from  Rietvlei  Nature  Reserve  (Whittington- 
Jones  et  al.  2008),  indicating  a dramatic  reduction  in 
abundance  in  this  province.  The  species  is  close  to  being 
classified  as  Vulnerable. 

Threats:  Threatened  by  transformation  of  land  for  crop  farm- 
ing and  plantations,  overgrazing  by  livestock,  infrastructural 
development  (including  extreme  urbanisation  in  Gauteng), 
frequent  anthropogenic  fires  and  the  use  of  pesticides.  About 
35%  of  the  Grassland  Biome,  in  which  this  species’  range 


is  located,  has  been  degraded  or  converted  into  cropland, 
forestry  plantations  or  urban  settlements  (Le  Roux  2002). 

Conservation  measures:  Conservation  organisations  and 
legislating  bodies  should  treat  this  species  as  Near  Threat- 
ened and  afford  it  the  necessary  protection.  Develop  and 
implement  a BMP-S.  Communicate  with  farmers  and 
other  locals  and  educate  them  about  this  species.  Deter- 
mine population  numbers  and  exact  ranges,  as  well  as  the 
status  of  available  habitat.  Monitor  population  trends,  tak- 
ing special  note  of  the  number  of  mortalities  as  a result  of 
fires.  Identify  more  potential  protected  areas  and  establish 
these  where  possible. 


Chamaesaura  anguina  anguina 
(Linnaeus,  1758) 

CAPE  GRASS  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Two  subspecies  are  currently  recognised  since 
Stanley  et  al.  (2011)  found  that  C.  a.  tenuior  (Rwanda, 
Uganda,  Kenya,  Tanzania,  eastern  Democratic  Republic 
of  Congo)  is  a valid  species.  Chamaesaura  a.  anguina  oc- 
curs in  South  Africa  and  Swaziland  while  C.  a.  oligopho- 
lis  occurs  as  isolated  relict  populations  in  Angola  and  in 
upland  grasslands  (900-2  500  m)  in  eastern  Democratic 
Republic  of  Congo  (Branch  1998;  Spawls  et  al.  2002). 
The  relationship  between  C.  a.  anguina  and  C.  a.  oligo- 
pholis  remains  problematic  and  a molecular  assessment 
is  required  to  determine  the  extent  of  divergence  between 
the  two  subspecies. 

Distribution:  Endemic  to  the  Atlas  region.  Widespread  in 
the  Fynbos  and  Grassland  biomes,  occurring  in  Swaziland 
and  the  South  African  provinces  of  Limpopo,  Mpumalan- 
ga, KwaZulu-Natal,  Eastern  Cape  and  Western  Cape,  with 
an  isolated  population  in  Highveld  grassland  near  Pretoria, 
Gauteng  (Jacobsen  1989;  Branch  1998).  The  northern- 
most records  are  of  an  isolated  population  in  the  grass- 
lands of  the  Soutpansberg,  where  three  Chamaesaura 
species  co-occur. 

Habitat:  Found  mostly  on  mountain  slopes  in  fynbos  and 
grassland  (Branch  1998;  Du  Toit  etal.  2003).  Essentially 
an  arboreal  species,  resting  on  and  ‘swimming’  over  the 
tops  of  low-growing  vegetation  such  as  restios  and  grass- 
es. Takes  shelter  at  the  base  of  restio  or  grass  tufts,  not 
even  sheltering  in  rock  crevices  or  rodent  burrows  during 
fires  (Du  Preez  2007).  In  KwaZulu-Natal,  the  habitat  is 
grassland  and  wooded  grassland  at  0-1  500  m (Bour- 
quin  2004).  Jacobsen  (1989)  recorded  specimens  from 
the  northern  part  of  the  range  basking  on  flat  rocks  and 
grass  tussocks,  and  noted  that  they  are  usually  found  on 
rocky  hillsides  at  altitudes  of  1 400-1  550  m. 

Biome:  Fynbos;  Grassland;  Savanna;  Indian  Ocean  Coast- 
al Belt;  Albany  Thicket. 


Chamaesaura  anguina  anguina — Montagu  Pass,  George,  WC  D.  Maguire 


frastructural  development,  frequent  anthropogenic  fires, 
and  use  of  pesticides.  Intensive  surveys  throughout  Gau- 
teng over  the  period  2000-2008  did  not  detect  this  spe- 
cies (Whittington-Jones  etal.  2008),  indicating  a dramat- 
ic reduction  in  abundance  in  this  province.  The  population 
decline  is  expected  to  continue  into  the  future  and  the  spe- 
cies may  soon  be  listed  as  Near  Threatened. 


Assessment  rationale:  A population  reduction  of  nearly 
20%  in  the  last  18  years  (three  generations)  is  inferred 
from  the  transformation  of  large  parts  of  the  Grassland 
and  Fynbos  biomes  (as  much  as  35%  and  17%,  respec- 
tively; Le  Roux  2002),  as  is  an  associated  decline  in  the 
taxon’s  AOO,  EOO  and  habitat  quality.  Threats  include 
crop  farming  and  plantations,  overgrazing  by  livestock,  in- 


Conservation measures:  Communicate  with  farmers  and 
other  locals  and  educate  them  about  this  species.  Deter- 
mine population  numbers  and  exact  ranges,  and  the  sta- 
tus of  available  habitat.  Monitor  population  trends,  paying 
special  attention  to  the  number  of  fire-related  mortali- 
ties. Identify  more  potential  protected  areas  and  estab- 
lish these  where  possible.  These  lizards  are  particularly 
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susceptible  to  fires,  as  they  do  not  seek  shelter  in  any- 
thing but  grass  tussocks  or  certain  kinds  of  fynbos  vegeta- 
tion such  as  restios  (Jacobsen  1989;  Boycott  1990;  Du 
Preez  2007).  They  may  therefore  become  extirpated  in 
certain  areas,  and  population  monitoring,  even  of  re-intro- 
ductions,  may  be  necessary.  However,  they  are  adapted 
to  survival  in  fire-prone  habitats  and  it  is  expected  that  at 


least  some  areas  will  be  re-populated  over  time,  especially 
if  frequent  anthropogenic  fires  are  avoided.  In  the  northern 
part  of  their  range,  much  of  the  original  habitat  has  been 
afforested  and  annual  anthropogenic  fires  are  likely  to  be 
detrimental  to  remaining  populations  (Jacobsen  1989). 
Overgrazing  is  also  a concern,  especially  outside  protected 
areas  (Boycott  1992a). 


Chamaesaura  macrolepis  (Cope,  1862) 

LARGE-SCALED  GRASS  LIZARD 

Michael  F.  Bates 

Global:  Near  Threatened 
Near-endemic 

Taxonomy:  Until  recently,  Chamaesaura  miopropus  was 
treated  as  a northern  subspecies  of  C.  macrolepis  (Broad- 
ley  1966a,  1971c;  Broadley  & Howell  1991;  Branch 
1998;  Spawls  et  at.  2002).  However,  C.  miopropus  is 
geographically  isolated  (Angola,  Zambia,  Democratic  Re- 
public of  Congo,  Malawi,  Tanzania)  and  distinguished  by 
the  presence  of  vestigial  forelimbs,  which  are  absent  in  C. 
macrolepis  (Loveridge  1944c;  Broadley  & Howell  1991; 
Haagner  etal.  2000;  Spawls  et  al.  2002;  Broadley  & Cot- 
terill  2004).  It  should  therefore  be  considered  a valid  spe- 
cies, such  that  C.  macrolepis  reverts  to  binomial  status.  A 
molecular  analysis  would  be  helpful  in  assessing  the  taxo- 
nomic status  of  isolated  populations  of  C.  macrolepis  such 
as  the  one  in  the  Chimanimani  Mountains  of  Zimbabwe. 

Distribution:  Endemic  to  South  Africa  (KwaZulu-Natal, 
Mpumalanga  and  Limpopo),  Swaziland  and  Zimbabwe. 
There  are  two  isolated  records  in  the  north  of  Limpopo,  one 
in  the  grasslands  of  the  Soutpansberg  Range  (2229DD; 
Jacobsen  1989)  and  the  other  in  grassland/scrub  at  the 
edge  of  the  Pietersburg  Plateau  (2329DB  Jacobsen  1995). 
A specimen  (TM  39892)  from  Clewer  (2529CC)  in  west- 
ern Mpumalanga  represents  an  isolated  population  that  was 
not  recorded  or  plotted  by  Jacobsen  (1989).  The  isolated 
relict  population  in  Zimbabwe  is  restricted  to  the  Chimani- 
mani Mountains  on  the  border  with  Mozambique  (Broadley 
1966a).  It  is  probably  also  found  in  southern  Mozambique. 

EOO:  245  220  km2  (confidence:  medium);  AOO: 
15  648  km2  (confidence:  medium). 

Habitat:  Occurs  in  the  Savanna,  Indian  Ocean  Coastal 
Belt  and  Grassland  biomes.  Found  in  grassland,  especially 
rocky,  grassy  hillsides  (Jacobsen  1989;  Branch  1998). 
According  to  Bruton  & Haacke  (1980)  it  occurs  in  dry, 
open,  sandy  grasslands  near  the  coast  and  on  the  Lebom- 
bo  Mountains.  Found  from  sea  level  to  900  m in  KwaZu- 
lu-Natal (Bourquin  2004).  The  only  specimen  collected 
during  Jacobsen’s  (1989)  survey  was  found  in  a hollow  in 
the  soil  under  a rock. 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld;  Sub-Es- 
carpment Savanna;  Mesic  Highveld  Grassland. 

Assessment  rationale:  A population  reduction  of  over  20% 
in  the  last  18  years  (three  generations)  is  inferred  from  the 
transformation  of  large  parts  of  the  Grassland,  Savanna 
and  Indian  Ocean  Coastal  Belt  biomes,  as  is  an  associated 
decline  in  the  taxon’s  AOO,  EOO  and  habitat  quality  [A2c]. 
This  decline  is  expected  to  continue  into  the  future.  The 
species  is  close  to  being  classified  as  Vulnerable. 

Threats:  Threatened  by  transformation  of  land  for  crop 
farming  and  plantations,  overgrazing  by  livestock,  infra- 


Chamaesaura  macrolepis — Cape  Vidal,  KZN  G.J.  Alexander 


structural  development,  frequent  anthropogenic  fires  and 
use  of  pesticides.  About  33%  of  the  Savanna  Biome,  in 
which  most  of  its  range  is  located,  has  been  degraded  or 
converted  into  cropland  or  forestry  plantations  (Le  Roux 
2002).  Large  parts  of  its  habitat  have  been  afforested  and 
much  of  the  remaining  area  is  burnt  once  or  twice  a year 
(Jacobsen  1989).  Fires  make  it  difficult  for  populations  to 
re-establish  and  are  probably  the  reason  why  specimens 
are  most  often  found  on  protected  rocky  hillsides  (Jacob- 
sen 1989).  Jacobsen  (1989:  563)  was  of  the  opinion  that 
this  species  may  be  ‘endangered’,  at  least  in  Mpumalanga 
and  Limpopo. 

Conservation  measures:  Conservation  organisations  and 
legislating  bodies  should  treat  this  species  as  Near  Threat- 
ened and  afford  it  the  necessary  protection.  Draw  up  a 
BMP-S.  Communicate  with  farmers  and  other  locals  and 
educate  them  about  conservation.  Determine  population 
numbers  and  exact  ranges,  and  the  status  of  available 
habitat.  Monitor  population  trends  and  take  note  of  the 
extent  of  mortalities  due  to  fire.  Identify  potential  protect- 
ed areas  and  establish  these  where  possible. 
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Genus  Cordylus  Laurenti,  1768 — girdled  lizards 


Cordylus  is  the  second  largest  genus  in  the  family 
Cordylidae,  comprising  21  species  (Stanley  etal.  2011; 
Greenbaum  etal.  2012).  Cordylus  tasmani  is  considered 
doubtfully  distinct  from  C.  cordylus  and  is  here  treated 
as  a synonym  of  the  latter.  However,  further  analyses  are 
needed  (Stanley  et  al.  2011)  and  samples  from  the  type 
locality  of  C.  tasmani  should  be  included.  The  genus  is 
endemic  to  sub-Saharan  Africa  and  11  species  occur  in 
the  Atlas  region.  All  are  small  to  medium-sized  heliother- 
mic  baskers.  They  are  viviparous  (1-6  young)  and  have 
a prenuptial  reproductive  cycle.  All  species  are  strict  sit- 


and-wait  foragers  displaying  limited  sexual  size  dimor- 
phism and  no  sexual  dichromatism  (Branch  1998).  Two 
species,  C.  niger  and  C.  oelofseni,  are  melanistic.  Sev- 
eral of  the  most  recently  described  rupicolous  species 
have  restricted  ranges  and  some  are  considered  to  be  of 
conservation  concern.  The  terrestrial  species  C.  macro- 
pholis  is  now  considered  Near  Threatened  due  to  exten- 
sive habitat  destruction  along  the  West  Coast  as  a result 
of  urban  development  and  mining.  Three  other  species 
are  listed  as  Near  Threatened  (C.  imkeae , C.  niger,  C. 
oelofseni ) and  seven  as  Least  Concern. 


Cordylus  aridus  Mouton  & Van  Wyk,  1994 

EASTERN  DWARF  GIRDLED  LIZARD; 

DWARF  KAROO  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  taxonomic  status  of  species  in  the  Cordy- 
lus minor  complex  (Mouton  & Van  Wyk  1994),  which  in- 
cludes C.  aridus,  should  be  re-evaluated  using  molecular 
techniques. 

Distribution:  Endemic  to  the  Western  Cape  where  it  occurs 
in  the  southern  Karoo,  immediately  north  of  Klaarstroom. 
Since  its  description  in  1994  it  has  been  recorded  from 
two  additional,  adjacent  QDGCs. 

Habitat:  A rupicolous,  heliothermic,  ambush-foraging  spe- 
cies that  prefers  low  ridges  and  outcrops  of  Dwyka  til  life 
(Mouton  & Van  Wyk  1994;  Branch  1998). 

Vegetation  type:  NKI  1 Gamka  Karoo;  SKv  11  Eastern 
Little  Karoo. 

Assessment  rationale:  Has  a very  restricted  range  (EOO 
2 357  km2  [Bl],  AOO  <970  km2  [B2])  in  a lowland  area 
but  there  are  no  major  threats.  Because  of  its  small  range, 
over-exploitation  by  the  pet  trade  could  easily  become  a 
major  concern. 

Conservation  measures:  Conservation  authorities  should 
exercise  strict  control  and  issue  collecting  permits  only 
under  exceptional  circumstances.  Perform  field  surveys  to 
gain  knowledge  about  range  and  population  size,  and  to 
improve  understanding  of  the  biology  of  the  species.  Gath- 
er information  on  habitat  status  and  threats. 


Cordylus  aridus — Farm  Botterkraal,  Prince  Albert  distr.,  WC 

R le  F.N.  Mouton 
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Cordylus  cloetei 
Mouton  & Van  Wyk,  1994 
CLOETE’S  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  taxonomic  status  of  forms  in  the  Cordy- 
lus minor  species  complex  (Mouton  & Van  Wyk  1994), 
to  which  C.  cloetei  belongs,  should  be  re-evaluated  using 
molecular  techniques. 

Distribution:  Endemic  to  the  Nuweveldberg  Mountains 
in  the  Western  Cape.  Since  its  discovery  in  1994  in  the 
Steenkampsvlakte  area,  there  appears  to  have  been  only 
one  additional  record  for  this  species,  at  Molteno  Pass 
(3222BA).  However,  this  refers  to  a sight  record  and  the 
possibility  of  confusion  with  C.  cordylus,  which  also  oc- 
curs in  the  area  (Branch  & Braack  1989),  cannot  be  ruled 
out. 

Habitat:  Prefers  horizontal  crevices  in  large  fluvial  sand- 
stone rocks  from  the  Teekloof  Formation  (Beaufort  Group), 
where  it  can  be  found  singly  or  in  groups  of  up  to  three 
individuals  (Mouton  & Van  Wyk  1994). 

Vegetation  type:  NKu  2 Upper  Karoo  Hardeveld;  NKu  4 
Eastern  Upper  Karoo. 

Assessment  rationale:  Based  on  the  only  verifiable  local- 
ity, this  species  has  a small  range  (EOO:  675  km2,  AOO: 
338  km2)  and  appears  to  be  uncommon.  However,  as 
there  are  no  serious  immediate  or  future  threats,  and  suit- 
able protected  habitat  is  available  in  the  Karoo  National 
Park,  it  is  considered  Least  Concern.  Because  of  its  small 
range,  over-exploitation  by  the  pet  trade  could  easily  be- 
come a major  concern  and  would  be  exacerbated  by  the 
species’  inherently  slow  reproductive  rate. 

Conservation  measures:  Conservation  authorities  should 
exercise  strict  permit  control  and  issue  collecting  permits 
only  under  exceptional  circumstances.  Carry  out  field  sur- 


Cordylus cloetei — De  Hoek,  Nuweveldberg,  WC  W.R.  Branch 

veys  to  determine  the  true  range  and  population  numbers, 
and  gather  data  on  the  biology  of  the  species.  Perform 
taxonomic  studies  to  confirm  its  status. 


Cordylus  cordylus  (Linnaeus,  1758) 

CAPE  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  A molecular  analysis  by  Stanley  et  al.  (2011) 
revealed  that  specimens  assigned  to  Cordylus  tasmani 
showed  little  genetic  divergence  from  C.  cordylus.  Cordylus 
tasmani  is  therefore  treated  as  a synonym  of  C.  cordylus. 

Distribution:  Endemic  to  the  southern  parts  of  south- 
ern Africa,  from  the  Cederberg  and  Saldanha  in  the  west 
(Western  and  Eastern  Cape)  (Branch  1998)  to  the  south- 
eastern Free  State  (De  Waal  1978),  southwestern  Lesotho 
(Bates  2007b)  and  southern  KwaZulu-Natal  (Bourquin 
2004).  Also  found  on  St  Croix  Island  off  the  coast  of  Port 
Elizabeth  (as  Cordylus  tasmani,  Branch  1998). 

Habitat:  Rupicolous,  occurring  in  diverse  habitats  from 
coastal  rock  to  mountain  top.  Often  abundant  on  moun- 
tain plateaus  in  fynbos,  or  on  shale  bands  in  mesic  thick- 
ets (Branch  1998).  In  populations  previously  referred  to 
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C.  tasmani,  individuals  are  often  found  under  the  apron  of 
dead  leaves  on  tall  aloes,  under  the  bark  of  trees,  on  dead 
aloe  stems  and  in  piles  of  rotting  Spekboom  ( Portulacaria 
afra)  trunks,  but  they  also  occupy  cracks  in  limestone  and 
sandstone  outcrops  (Branch  1998). 


Biome:  Fynbos;  Albany  Thicket;  Grassland;  Savanna;  Na- 
ma-Karoo;  Forests;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Cordylus  cordylus— Oyster  Bay,  EC 


W.R.  Branch  Cordylus  cordylus — Indwe,  EC 


W.R.  Branch 


Cordylus  imkeae 
Mouton  & Van  Wyk,  1994 
ROOIBERG  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  taxonomic  status  of  forms  in  the  Cordy- 
lus minor  species  complex  (Mouton  & Van  Wyk  1994), 
to  which  C.  imkeae  belongs,  should  be  re-evaluated  using 
molecular  techniques. 

Distribution:  Endemic  to  the  Rooiberg  in  the  Kamiesberg 
range  near  Garies  in  Namaqualand,  Northern  Cape,  South 
Africa  (Mouton  & Van  Wyk  1994). 

EOO:  675  km2  (confidence:  medium);  AOO:  333  km2 
(confidence:  medium). 

Habitat:  Rock-dwelling,  sheltering  in  crevices  in  granite 
rocks  on  high  fynbos-covered  mountain  slopes  (Mouton  & 
Van  Wyk  1994;  Loehr  2010). 

Vegetation  type:  FFg  1 Kamiesberg  Granite  Fynbos. 

Assessment  rationale:  Although  this  taxon  has  a very  re- 
stricted distribution  (EOO  and  AOO  below  the  Endangered 
thresholds)  and  is  known  from  only  a single  locality,  it 
is  not  currently  experiencing  any  major  threats,  and  its 
habitat  is  not  undergoing  a continuous  decline.  The  main 
potential  threat  is  over-exploitation  by  collectors.  It  also 
appears  to  be  a mesic-adapted  relict  species  whose  mi- 
crohabitat might  well  be  one  of  the  first  to  be  threatened 
by  predicted  aridification. 

Threats:  There  is  no  information  available  on  population 
size,  but  its  restricted  distribution  and  limited  dispersal 
ability  makes  this  species  particularly  prone  to  the  effects 
of  alien  plant  infestations,  poor  fire  management  and  over- 
exploitation  by  collectors.  The  area  it  occupies  is  becom- 
ing a popular  tourist  destination. 

Conservation  measures:  Collecting  permits  should  be  is- 
sued only  under  exceptional  circumstances.  Conduct  field 
surveys  to  determine  the  true  range,  population  size  and 


Cordylus  Imkeae — Rooiberg  near  Garies,  NC  E.L.  Stanley 

biology  of  this  species.  Control  alien  plant  infestations  and 
manage  fires  effectively.  Compile  a BMP-S.  Monitor  the 
potentially  threatened  status  of  the  species. 


CORDYLIDAE 


SURICATA  1 (2014] 


189 


Cordylus  jonesii  (Boulenger,  1891) 

JONES’  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 

Taxonomy:  Jacobsen  (1989)  was  of  the  opinion  that  this 
taxon  is  conspecific  with  Cordylus  tropidosternum.  How- 
ever, a recent  molecular  analysis  (Stanley  et  al.  2011)  in- 
dicated that  the  two  species  are  not  closely  related. 

Distribution:  Endemic  to  the  east  African  lowlands  includ- 
ing southern  Zimbabwe,  eastern  Botswana,  the  north- 
eastern provinces  of  South  Africa  (eastern  North-West 
Province,  Limpopo,  northern  Gauteng,  northeastern  Mpu- 
malanga, northeastern  KwaZulu-Natal),  eastern  Swazi- 
land and  southern  Mozambique  (Branch  1998). 

Habitat:  Largely  restricted  to  dry  Lowveld,  particularly  Mo- 
pane  savanna  (Branch  1998),  where  it  shelters  in  holes  in 
trees,  under  loose  bark  and  especially  in  rotting  logs,  but 
occasionally  also  found  in  rock  crevices  (Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt 
(marginal). 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


[*e~|  [So 

Cordylus  jonesii 


28*J 

Cordylus  jonesii — Umbabat  Private  NR,  MPM 


D.  & E.  Pietersen 


Cordylus  macropholis  (Boulenger,  1910) 

LARGE-SCALED  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Near  Threatened 
Endemic 

Taxonomy:  A phylogenetic  study  of  the  apparently  isolated 
populations  (see  below)  is  needed. 


Cordylus  macropholis — Noup,  NC  W.R.  Branch 


Distribution:  Endemic  to  the  West  Coast  of  South  Africa, 
in  the  Northern  and  Western  Cape  provinces.  Occurs  in 
three  subpopulations  along  the  West  Coast,  from  Port  Nol- 
loth  in  the  north  to  Yzerfontein  in  the  south.  The  distri- 
butional gap  between  northern  and  southern  populations 
appears  to  be  real. 
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E00:  20  528  km2  (confidence:  high);  AOO:  2 700  km2 
(confidence:  high). 

Habitat:  A terrestrial  cordylid,  preferring  the  succulent 
plant  Euphorbia  caput-medusae  and  related  species  as 
shelter  (Mouton  et  al.  2000b).  It  may  also  shelter  beneath 
calcrete  rocks  and  in  the  stick  nests  of  vlei  rats  ( Otomys 
species)  (pers.  obs.). 

Vegetation  type:  FS  1 Lambert’s  Bay  Strandveld;  FS  3 
Saldanha  Flats  Strandveld;  AZe  2 Cape  Estuarine  Salt 
Marshes;  FFd  2 Leipoldtville  Sand  Fynbos;  FS  5 Langebaan 
Dune  Strandveld;  SKs  8 Namaqualand  Coastal  Duneveld. 


Assessment  rationale:  EOO  and  AOO  are  close  to  the 
Vulnerable  thresholds  and  there  is  continuing  decline  in 
area,  extent  and  quality  of  habitat  [Blb(iii),  B2b(iii)]  due 
to  coastal  developments  and  mining  activities.  The  spe- 
cies is  thus  considered  Near  Threatened. 

Threats:  Coastal  developments,  including  mining,  pose  a 
major  threat. 

Conservation  measures:  Draw  up  a BMP-S.  Provide  in- 
creased habitat  protection,  e.g.  do  not  allow  coastal  de- 
velopments to  impact  on  any  populations.  Conduct  basic 
research  on  the  biology  and  ecology  of  the  species. 


Cordylus  mclachlani  Mouton,  1986 

MCLACHLAN'S  GIRDLED  LIZARD 

P le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  greater  Cederberg  area  in 
the  Western  and  Northern  Cape  provinces  of  South  Africa, 
from  the  Koue  Bokkeveld  in  the  south,  along  the  eastern 
fringes  of  the  Cederberg  to  the  Bokkeveld  Mountains  in  the 
north  (Nieuwoudtville  district)  (Mouton  etal.  1992).  Since 
its  description  in  1986,  numerous  new  locality  records 
have  been  obtained  and  the  species  has  been  found  to  be 
common  within  its  range  (Mouton  etal.  1992). 

Habitat:  A rupicolous  form  found  in  narrow  cracks  in  rocks 
of  the  Witteberg  and  Table  Mountain  Sandstone  forma- 
tions, in  karroid  habitat.  Appears  to  prefer  low  rock  forma- 
tions, being  absent  in  areas  of  large,  piled  rock  typical  of 
the  Skurweberg  and  Cederberg  mountains  (Mouton  1986; 
Mouton  et  al.  1992). 

Bioregion:  Northwest  Fynbos;  Rainshadow  Valley  Karoo; 
Karoo  Renosterveld;  Trans-Escarpment  Succulent  Karoo. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant and  not  threatened. 

Conservation  measures:  None  recommended. 


Cordylus  mclachlani — Matjiesrivier  NR,  Cederberg,  WC  R le  F.N.  Mouton 


Cordylus  minor  FitzSimons,  1943 

WESTERN  DWARF  GIRDLED  LIZARD; 

DWARF  GIRDLED  LIZARD 

P le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Originally  described  as  a subspecies  of  Cordy- 
lus cordylus  by  FitzSimons  (1943),  this  taxon  was  elevat- 
ed to  full  species  status  by  Mouton  & Van  Wyk  (1989).  The 
taxonomy  of  the  C.  minor  complex  (Mouton  & Van  Wyk 
1994)  should  be  re-evaluated  using  molecular  techniques. 

Distribution:  Endemic  to  the  western  Karoo  in  the  West- 
ern and  Northern  Cape  provinces,  South  Africa,  from  the 
Komsberg  Range  in  the  north  to  Matjiesfontein  in  the 
south  (Branch  1998). 
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Habitat:  Shelters  in  small,  vertical  cracks  in  rock  outcrops 
in  lowland  areas  as  well  as  on  mountain  slopes  (Branch 
1998). 

Vegetation  type:  SKv  6 Koedoesberge-Moordenaars 
Karoo;  FRs  5 Central  Mountain  Shale  Renosterveld. 

Assessment  rationale:  EOO  <5  000  km2  (below  the  En- 
dangered threshold);  AOO  <2  000  km2  (below  the  Vul- 
nerable threshold);  not  common  anywhere.  Future  threats 
may  include  climate  change  and  over-collecting,  exacer- 
bated by  the  species’  limited  dispersal  ability.  However,  C. 
minor  is  here  considered  Least  Concern  as  there  are  cur- 
rently no  significant  threats,  severe  habitat  fragmentation 
or  declines  in  habitat  quality. 

Conservation  measures:  Conservation  authorities  should 
exercise  strict  permit  control  and  issue  collecting  permits 
only  under  exceptional  circumstances.  Carry  out  field  sur- 
veys to  determine  true  range  and  population  size,  and  con- 
duct studies  on  biology  and  ecology. 


Cordylus  niger  Cuvier,  1829 

BLACK  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  extreme  southwestern  coast- 
al region  of  the  Western  Cape,  South  Africa,  occurring  as 
five  isolated  subpopulations:  two  at  Saldanha,  one  each 
on  the  Langebaan  Peninsula  and  Jutten  Island,  and  the 
main  subpopulation  on  the  Cape  Peninsula  (Cordes  & 
Mouton  1996). 

EOO:  3 000  km2  (confidence:  medium);  AOO:  415  km2 
(confidence:  medium). 

Habitat:  Occurs  in  dense  colonies  in  rocky  areas  from  sea 
level  to  mountain  tops  (Cordes  & Mouton  1996). 

Vegetation  type:  FFs  9 Peninsula  Sandstone  Fynbos;  FS  2 
Saldanha  Granite  Strandveld;  FFd  6 Hangklip  Sand  Fyn- 
bos; FFg  3 Peninsula  Granite  Fynbos;  FS  5 Langebaan 
Dune  Strandveld. 

Assessment  rationale:  EOO  (<5  000  km2)  and  AOO 
(<500  km2)  are  below  the  Endangered  thresholds  and 
there  is  a continuing  decline  in  the  quality  of  habitat 
[Blb(iii)+2b(iii)],  particularly  in  the  Saldanha  area.  How- 
ever, the  range  does  not  appear  to  be  severely  fragmented, 
the  number  of  locations  exceeds  10,  and  the  species  ap- 
pears to  be  adaptable  to  human  developments  that  main- 
tain a semblance  of  natural  habitats,  e.g.  dry  rock  walls. 
The  Cape  Peninsula  population  is  largely  protected  within 
the  Table  Mountain  National  Park.  This  species  is  thus 
considered  Near  Threatened. 

Threats:  Coastal  developments,  especially  in  the  case  of 
subpopulations  in  the  Saldanha-Langebaan  region  (Cordes 
& Mouton  1996).  Being  melanistic,  C.  niger  is  likely  to  be 
especially  vulnerable  to  climate  change.  The  high  preva- 
lence of  domestic  cats  in  suburban  areas  adjoining  suit- 
able mountainous  habitat  takes  a high  toll  on  these  lizards 
(M.  Burger  pers.  comm.). 


Cordylus  niger — Table  Mountain,  Cape  Town,  WC  G.J.  Alexander 


Conservation  measures:  Draw  up  a BMP-S.  Do  not  allow 
further  coastal  developments,  especially  in  the  Saldanha 
region,  to  impact  on  populations  of  this  species.  Monitor 
population  trends  in  the  Saldanha-Langebaan  area. 
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Cordylus  oelofseni 
Mouton  & Van  Wyk,  1990 
OELOFSEN’S  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  populations  occurring  at  Dasklip  Pass, 
Landdroskop  and  Piketberg  all  display  genetic  differences 
comparable  to  those  seen  between  distinct  species  else- 
where in  the  family  (Daniels  et  al.  2004;  Stanley  et  al. 
2011).  The  latter  two  populations  await  formal  descrip- 
tion as  valid  species. 

Distribution:  Endemic  to  the  Western  Cape,  South  Africa, 
occurring  at  isolated  localities  along  the  western  Cape  Fold 
Mountains,  from  Piketberg  and  Piekenierskloof  Pass  in  the 
north  to  the  Hottentots  Holland  Mountains  in  the  south. 
Since  its  description  in  1990,  C.  oelofseni  has  been  re- 
corded from  one  additional  QDGC  (3319CC). 

EOO:  7 666  km2  (confidence:  medium);  AOO:  1119  km2 
(confidence:  medium). 

Habitat:  A rock-dwelling  species  sheltering  in  narrow 
cracks  along  road  cuttings  or  in  small  sandstone  outcrops 
at  higher  elevations  above  300  m (Mouton  & Van  Wyk 
1990;  Janse  van  Rensburg  et  al.  2009).  Occurs  in  dense 
colonies  on  fynbos  mountain  plateaux  (pers.  obs.). 

Vegetation  type:  FFs  11  Kogelberg  Sandstone  Fynbos; 
FFs  5 Winterhoek  Sandstone  Fynbos;  FFs  3 Olifants  Sand- 
stone Fynbos;  FFs  6 Piketberg  Sandstone  Fynbos;  FFs  10 
Hawequas  Sandstone  Fynbos;  FFs  4 Cederberg  Sandstone 
Fynbos. 

Assessment  rationale:  Has  a restricted  distribution  (EOO 
and  AOO  are  both  below  the  Vulnerable  thresholds)  in 
montane  areas  where  there  are  distinct  threats  of  alien 
plant  infestation  and  poor  fire  management.  All  popula- 
tions occur  at  high  altitude,  suggesting  extensive  fragmen- 
tation, but  there  is  no  data  to  confirm  this. 

Threats:  This  high-elevation  melanistic  species  is  likely 
to  be  especially  vulnerable  to  climate  change  (Janse  van 
Rensburg  etal.  2009).  Other  threats  include  alien  infesta- 
tion and  poor  fire  management. 


Cordylus  oelofseni — Landdroskop,  WC 


R le  F.N.  Mouton 


Conservation  measures:  Control  alien  plant  infestations 
and  implement  effective  fire  management  strategies.  Un- 
dertake taxonomic  studies  to  assess  the  status  of  the  iso- 
lated subpopulations.  A change  in  taxonomic  status  of 
some  of  these  will  necessitate  a re-assessment  of  the  con- 
servation status  of  all  taxa  in  the  complex. 


Cordylus  vittifer  (Reichenow,  1887) 

COMMON  GIRDLED  LIZARD; 

TRANSVAAL  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  De  Waal  (1978)  recognised  three  varieties  of 
Cordylus  vittifer  vittifer.  Branch  (1998)  elevated  C.  v.  mach- 
adoi  to  full  species  status,  rendering  C.  vittifer  a monotypic 
species.  This  status  was  confirmed  in  a molecular  analysis 
by  Stanley  et  al.  (2011).  The  taxonomy  of  C.  vittifer  is  cur- 
rently being  evaluated  using  molecular  and  morphological 
approaches  (M.F.  Bates  & M.J.  Cunningham  in  prep.). 

Distribution:  Endemic  to  the  northeastern  parts  of  South 
Africa,  Swaziland  and  southeastern  Botswana,  with  a sin- 
gle locality  in  southern  Mozambique  (Auerbach  1987; 
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Boycott  1992a;  Branch  1998;  Bates  & Broadley  2012). 
Found  in  the  South  African  provinces  of  Limpopo,  Mpu- 
malanga, Gauteng,  (eastern)  North-West,  (northern  and 
northeastern)  Free  State  and  KwaZulu-Natal  (De  Waal 
1978;  Jacobsen  1989;  Bourquin  2004). 

Habitat:  Occurs  in  rock  outcrops  in  grassland  and  savanna 
habitat  (De  Waal  1978;  Jacobsen  1989). 


Bioregion:  Mesic  Highveld  Grassland;  Central  Bushveld; 
Lowveld;  Dry  Highveld  Grassland;  Sub-Escarpment  Grass- 
land; Sub-Escarpment  Savanna;  Indian  Ocean  Coastal 
Belt;  Mopane  (marginally). 

Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  None  recommended. 
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Genus  Hemicordylus  Smith,  1838 — cliff  lizards 


The  genus  Hemicordylus — originally  used  as  a subge- 
nus— was  resurrected  to  contain  the  gracile  forms  previ- 
ously assigned  to  Pseudocordylus  (Stanley  et  al.  2011). 
This  genus  comprises  two  melanistic  species,  H.  capensis 
and  H.  nebulosus , both  endemic  to  the  Cape  Fold  Moun- 
tains of  southwestern  South  Africa.  These  lizards  have  rel- 
atively long  limbs  and  tails  allowing  them  to  scale  vertical 
rock  surfaces,  hence  their  preference  for  cliff  and  boulder 
habitats  (Janse  van  Rensburg  2009).  In  both  species,  the 
occipital  and  caudal  scales  lack  spines  and  only  the  south- 


ern populations  of  H.  capensis  have  body  osteoderms 
(Janse  van  Rensburg  2009).  Both  species  have  a prenup- 
tial reproductive  cycle  and  females  give  birth  to  1-3  young 
in  autumn.  Compared  to  other  cordylids,  these  are  less 
strictly  sit-and-wait  foragers  (Janse  van  Rensburg  2009). 
Hemicordylus  nebulosus  has  an  extremely  restricted 
mountain  top  range  in  an  area  where  alien  plant  infesta- 
tion and  poor  fire  management  pose  distinct  threats,  and 
the  species  is  accordingly  classified  as  Vulnerable.  Hemi- 
cordylus capensis  is  listed  as  Least  Concern. 


Hemicordylus  capensis  (A.  Smith,  1838) 
CAPE  CLIFF  LIZARD;  GRACEFUL  CRAG  LIZARD 
Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was  previously  contained  within 
Pseudocordylus  (Stanley  et  al.  2011).  Loveridge  (1944) 
recognised  two  species,  Pseudocordylus  capensis  and  P. 
robertsi  (Van  Dam  1921),  but  these  were  treated  as  sub- 
species of  P.  capensis  by  Branch  (1981).  The  complex  was 
later  analysed  by  Herselman  et  al.  (1992)  who  found  that 
two  morphotypes  were  identifiable  in  the  northern  [rob- 
ertsi) and  southwestern  ( capensis ) parts  of  the  range,  but 
that  these  were  connected  by  a continuum  of  variation. 
These  authors  therefore  referred  P.  robertsi  to  the  syn- 
onomy  of  P.  capensis.  A mitochondrial  DNA  analysis  of 
Hemicordylus  by  Mabe  (2009)  revealed  the  existence  of 
six  genetically  distinct  lineages,  which  are  for  the  most 
part  geographically  separated,  and  suggested  a recent  ra- 
diation in  the  genus.  Three  of  these  lineages  are  refera- 
ble to  described  species,  namely  H.  capensis  (southwest- 
ern Cape),  P.  robertsi  (Bokkeveld  and  Cederberg)  and  H. 
nebulosus  (Landdroskop),  while  the  others  may  represent 
undescribed  species.  Formal  recognition  of  H.  robertsi  as 
a valid  species  and  description  of  new  taxa  await  further 
analysis  of  samples  (Mabe  2009;  M.J.  Cunningham  pers. 
comm.).  In  another  multi-gene  study,  Stanley  et  al.  (2011) 
also  noted  deep  levels  of  divergence  within  H.  capensis , in- 
dicating low  levels  of  gene  flow  between  populations,  and 
suggested  that  cryptic  species  may  be  present. 

Distribution:  Endemic  to  South  Africa  and  largely  restricted 
to  the  Western  Cape,  occurring  in  a series  of  isolated  mon- 
tane populations  from  the  Cederberg  in  the  north  to  Land- 
droskop in  the  south,  then  eastwards  through  the  Cape  Fold 
Mountains  from  the  Hottentots  Holland  Mountains  to  the 
Kammanassieberg.  There  are  only  a few  marginal  records  in 
the  Northern  Cape  (e.g.  3119AC)  and  Eastern  Cape  (east- 
ernmost locality  is  Kouga  Mountains,  3323DB).  The  most 
inland  locality  is  the  Witteberg  (3220BC,  1 052  m)  near 
Matjiesfontein,  and  the  species  also  occurs  in  the  Piketberg 
and  Skurweberg  in  the  west  (Herselman  1991). 

Habitat:  Found  in  small,  diffuse  colonies  on  high  moun- 
tain tops  and  slopes  where  wary  individuals  run  around 
on  smooth,  often  vertical  slopes,  sheltering  in  rock  cracks 
and  crevices  (FitzSimons  1943;  Branch  1998).  Occurs 
on  Table  Mountain  Sandstone  near  Clanwilliam  and  Van 
Rhynsdorp  (Loveridge  1944c).  Found  at  altitudes  as  low 
as  360-455  m on  the  West  Coast  (Herselman  1991). 

Biome:  Fynbos;  Succulent  Karoo. 


Hemicordylus  capensis — Swartberg  Range,  WC  M.F.  Bates 


Hemicordylus  capensis — Swellendam,  WC  S.  Nielsen 
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Assessment  rationale:  Although  populations  tend  to  occur  Conservation  measures:  The  possible  description  and/or 

as  montane  isolates  (Herselman  et  al.  1992;  Branch  re-validation  of  cryptic  species  may  require  re-assessment 

1985),  the  species  is  widespread  and  common.  of  the  conservation  status  of  all  (or  some)  populations. 


Hemicordylus  nebulosus 
(Mouton  & Van  Wyk,  1995) 

DWARF  CLIFF  LIZARD;  DWARF  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Vulnerable  Dl  + 2 
Endemic 

Taxonomy:  The  recent  transfer  of  Pseudocordylus  nebu- 
losus to  the  genus  Cordylus  by  Frost  et  al.  (2001)  was 
problematic  because  the  new  name  C.  nebulosus  was  pre- 
occupied by  Cordylus  nebulosus  A.  Smith,  1838,  a junior 
synonym  of  Cordylus  cataphractus  Boie,  1828.  However, 
the  resurrection  of  Hemicordylus  (for  P.  nebulosus  and  P. 
capensis)  by  Stanley  et  al.  (2011)  removed  the  secondary 
homonymy.  Its  status  as  a separate  species  from  P.  cap- 
ensis was  confirmed  by  the  molecular  analyses  of  Mabe 
(2009)  and  Stanley  et  al.  (2011). 

Distribution:  Endemic  to  the  Hottentots  Holland  Moun- 
tain Range  of  the  Western  Cape,  South  Africa.  Known  only 
from  the  Landdroskop  area. 

EOO:  1 350  km2  (confidence:  high);  AOO:  7 km2  (confi- 
dence: medium). 

Habitat:  Rupicolous  and  found  on  vertical  rock  faces,  piles 
of  medium-sized  boulders,  or  on  the  mountain  summit, 
usually  within  10  m of  a stream  or  seepage  (Costandius  et 
al.  2006).  Occurs  at  altitudes  of  1 200-1  500  m in  the 
mistbelt  of  the  Western  Cape  in  the  Fynbos  Biome  (Co- 
standius et  al.  2006). 

Vegetation  type:  FFa  4 Lourensford  Alluvium  Fynbos;  FFs 
11  Kogelberg  Sandstone  Fynbos. 

Assessment  rationale:  Costandius  et  al.  (2006)  counted 
a total  of  only  131  individuals  at  26  sites  in  the  vicinity 
of  the  type  locality  (Landdroskop  area),  thus  it  is  estimat- 
ed that  the  population  consists  of  fewer  than  1 000  ma- 
ture individuals  [Dl].  Furthermore,  the  AOO  is  less  than 
20  km2  [D2].  This  species  is  therefore  considered  Vulner- 
able. 

Threats:  Hemicordylus  nebulosus  may  be  restricted  to  a 
cold  montane  refugium,  with  nowhere  to  move  if  tempera- 
tures increase.  In  addition,  warm-adapted  species  lower 
down  the  mountain  may  be  able  to  expand  into  areas  occu- 
pied by  H.  nebulosus  and  compete  for  shelter  and  food  re- 
sources (Costandius  et  al.  2006).  Changes  in  global  tem- 
peratures will  result  in  longer  and  more  extreme  droughts 
and  cold  spells,  and  might  necessitate  rapid  adaptation  to 
habitat  changes.  Inappropriate  fire  management  is  a threat 
because  fires  that  are  too  infrequent  result  in  overgrowth 
of  vegetation  with  a resultant  reduction  in  basking  sites, 
whereas  fires  that  are  too  frequent  or  too  intense  may  re- 
duce populations  to  levels  from  which  they  cannot  recover 
(Costandius  et  al.  2006).  Alien  plant  infestation  is  not  cur- 
rently a problem  but  should  be  monitored,  because  some 


Hemicordylus  nebulosus — Hottentots  Holland  Mtns,  WC  R le  F.N.  Mouton 


alien  plants  burn  at  higher  temperatures  than  natural  veg- 
etation. The  species  is  also  potentially  threatened  by  its 
limited  dispersal  capabilities  and  very  restricted  range.  A 
popular  hiking  trail  passes  through  the  only  known  popu- 
lation of  this  species,  allowing  easy  access  for  illegal  pet 
trade  collecting  (Costandius  et  al.  2006). 

Conservation  measures:  Develop  a BMP-S.  Conduct  re- 
search into  population  numbers  and  range,  and  biology 
and  ecology.  Also,  monitor  the  population,  control  alien 
plants,  maintain  effective  fire  management,  and  manage 
human  traffic  and  disturbance  on  hiking  routes  (perhaps 
by  restricting  the  number  of  hikers  per  day). 
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Genus  Karusasaurus  Stanley,  Bauer,  Jackman,  Branch  & Mouton, 

2011 — karusa  lizards 


The  genus  Karusasaurus  comprises  two  species,  K.  polyzonus 
and  K.  jordani , both  widely  distributed  in  the  semi-arid  re- 
gions of  South  Africa  {polyzonus)  and  southern  Namibia  {Jor- 
dan /).  These  two  species  were  previously  contained  in  the 
genus  Cordylus  (Stanley  et  al.  2011).  The  genus  name  is  de- 
rived from  the  Khoisan  word  ‘karusa',  which  means  dry,  bar- 
ren, thirstland  (Stanley  et  al.  2011).  ‘Karoo'  is  also  derived 
from  ‘karusa'.  The  validity  of  K.  jordani  as  a full  species  has 
been  questioned,  but  a recent  molecular  study  confirmed  its 


status  (Stanley  et  al.  2011).  These  medium-sized  cordylids 
are  rupicolous  and  heliothermic  baskers.  Females  lack  both 
femoral  and  generation  glands.  Both  species  display  well  de- 
veloped cranial  kinesis  and  limited  sexual  size  dimorphism, 
but  no  sexual  dichromatism.  Karusasaurus  polyzonus  also 
displays  extensive  geographical  colour  variation,  including 
melanistic  populations  along  the  West  Coast  of  South  Africa. 
Only  K.  polyzonus  occurs  in  the  Atlas  region  and  because  of 
its  extensive  range,  it  is  classified  as  Least  Concern. 


Karusasaurus  polyzonus  (A.  Smith,  1838) 

SOUTHERN  KARUSA  LIZARD; 

KAROO  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Previously  contained  in  the  genus  Cordylus 
(Stanley  et  al.  2011).  The  melanistic  population  in  the 
Saldanha-Langebaan  area  was  previously  suspected  to  be 
a separate  species  (Mouton  et  al.  2002),  but  recent  mo- 
lecular analyses  (Engelbrecht  et  al.  2011;  Stanley  et  al. 
2011)  do  not  support  this  possibility. 

Distribution:  Endemic  to  the  western  and  central  areas 
of  South  Africa  and  southern  Namibia  (Branch  1998).  In 
the  east,  the  distribution  extends  almost  to  the  Lesotho 
border.  Earlier  records  in  Lesotho  and  along  the  KwaZulu- 
Natal  border  have  not  been  confirmed.  These  lizards  are 
absent  from  the  southern  coastal  regions. 

Habitat:  This  rock-dwelling  species  occurs  over  a wide 
range  of  habitats  in  arid  western  and  central  karroid  areas. 
It  inhabits  rocky  outcrops  in  lowland  areas  and  on  lower 
mountain  slopes  (pers.  obs.).  In  the  Free  State  it  is  com- 
mon on  dolerite  rock  outcrops  on  small  koppies,  occupy- 
ing the  lower  slopes  (De  Waal  1978;  M.F.  Bates  unpubl. 
obs.). 

Biome:  Fynbos;  Succulent  Karoo;  Nama-Karoo;  Savanna; 
Desert;  Grassland;  Albany  Thicket. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Karusasaurus  polyzonus 
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Genus  Namazonurus  Stanley,  Bauer,  Jackman,  Branch  & Mouton, 

2011 — nama  lizards 


The  genus  Namazonurus  comprises  five  species.  Two  of 
these  are  endemic  to  Namaqualand  in  South  Africa,  while 
the  other  three  are  restricted  to  southern  and  central  Na- 
mibia. All  five  species  were  previously  contained  in  the 
genus  Cordylus  (Stanley  et  al.  2011).  The  name  Nama- 
zonurus is  derived  from  Nama,  referring  to  Namaqualand, 
which  is  occupied  by  Nama-speaking  people,  and  Zonu- 
rus  (the  earlier  name  for  Cordylus  sensu  lato)  meaning 


girdle-tailed  (Stanley  et  al.  2011).  These  small  to  medi- 
um-sized viviparous  cordylids  are  rupicolous.  They  display 
limited  sexual  dimorphism  in  body  size,  but  no  sexual  di- 
chromatism. Namazonurus  peersi  is  a melanistic  species 
often  found  in  small  groups.  All  species  display  a pren- 
uptial reproductive  cycle  and  litter  size  varies  from  two  to 
four  (Branch  1998).  Only  two  species  occur  in  the  Atlas 
region  and  both  are  considered  to  be  Least  Concern. 


Namazonurus  lawrenci 
(FitzSimons,  1939) 

LAWRENCE’S  NAMA  LIZARD; 

LAWRENCE’S  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus (Stanley  et  al.  2011). 

Distribution:  Endemic  to  the  Richtersveld  of  the  Northern 
Cape,  South  Africa  (Bauer  & Branch  2003  [2001]). 

Habitat:  A rock-dwelling  form  that  occurs  in  mesic  habi- 
tats on  the  highest  slopes  and  summits  of  mountains  in 
the  Richtersveld,  although  it  is  found  at  lower  elevations 
(250  m)  at  Gemsbokvlei  (Branch  1998;  Bauer  & Branch 
2003  [2001]). 

Vegetation  type:  SKr  12  Kosiesberg  Succulent  Shrubland; 
SKr  1 Central  Richtersveld  Mountain  Shrubland;  SKr  14 
Southern  Richtersveld  Inselberg  Shrubland;  SKr  4 Lek- 
kersing  Succulent  Shrubland;  SKr  5 Vyftienmyl  se  Berge 
Succulent  Shrubland. 

Assessment  rationale:  Has  a restricted  distribution  with 
range  estimates  below  the  Vulnerable  thresholds  (EOO  = 
5 628  km2  [Bl],  AOO  = 1 950  km2  [B2]).  However,  there 
are  no  clear  indications  of  current  threats  causing  popula- 
tion reductions.  Nevertheless,  overgrazing,  and  over-col- 
lection of  specimens  at  known  localities,  in  combination 
with  poor  recruitment,  may  become  a threat.  This  species 
prefers  mesic  microhabitats  associated  with  fog  belt  and 
therefore  may  be  affected  by  future  climate  change. 

Conservation  measures:  Conservation  authorities  should 
exercise  strict  control  and  issue  collecting  permits  only 
under  exceptional  circumstances.  Perform  field  surveys  to 
determine  the  true  range  and  population  size,  and  improve 
understanding  of  the  biology,  of  the  species. 


fcr  ---'I 

Namazonurus  lawrenci — Farm  Oograbies,  Namaqualand,  NC  W.D.  Haacke 
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Namazonurus  peersi  (Hewitt,  1932) 

PEERS’  NAMA  LIZARD;  PEERS’  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  in  the  genus  Cordylus 
(Stanley  et  al.  2011). 

Distribution:  Endemic  to  Namaqualand  in  the  Northern 
and  Western  Cape  provinces,  South  Africa,  from  Springbok 
in  the  north  to  Bitterfontein  in  the  south  (Branch  1998). 

Habitat:  A rock-dwelling  species  that  often  shelters  in 
small  groups  beneath  thin  flakes  on  the  huge  granite  boul- 
ders typical  of  Namaqualand  (Branch  1998;  Fell  2005). 
Restricted  to  the  higher  slopes  of  hills  and  mountains  (R 
le  F.N.  Mouton  pers.  obs.).  Occurs  in  Succulent  Karoo  as 
well  as  fynbos  habitat. 

Vegetation  type:  SKn  1 Namaqualand  Klipkoppe  Shrub- 
land;  FFg  1 Kamiesberg  Granite  Fynbos;  FRg  1 Namaqua- 
land Granite  Renosterveld;  SKn  2 Namaqualand  Shale 
Shrubland;  SKn  3 Namaqualand  Blomveld. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant and  not  threatened. 

Conservation  measures:  None  recommended. 


Namazonurus  peersi — Springbok,  NC  W.R.  Branch 
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Genus  Ninurta  Stanley,  Bauer,  Jackman,  Branch  & Mouton,  2011 — 

blue-spotted  lizards 


The  genus  name  is  derived  from  Ninurta,  the  god  of  rain 
and  the  south  wind,  in  Summerian  and  Akkadian  mythol- 
ogy (Stanley  etal.  2011).  The  single  species  in  the  genus, 
Ninurta  coeruleopunctatus , was  previously  considered 
to  be  closely  related  to  Hemicordylus  capensis  and  H. 
nebulosus  (Branch  1981;  Herselman  1991;  Frost  etal. 
2001),  and  together  with  them  was  contained  in  the  ge- 
nus Cordylus  (Frost  et  at.  2001).  The  phylogenetic  analy- 
sis by  Stanley  et  at.  (2011)  recovered  Ninurta  as  sister  to 


Chamaesaura , although  this  relationship  was  not  strongly 
supported.  Ninurta  coeruleopunctatus  is  a rupicolous 
lizard  endemic  to  the  southern  Cape  Fold  Mountains  of 
South  Africa.  Like  the  two  Hemicordylus  species,  it  lacks 
occipital  and  caudal  spines  and  has  only  weakly-devel- 
oped body  osteoderms,  and  like  juvenile  H.  capensis , it 
has  a colourful  gular  patch.  It  occurs  in  dense  populations 
from  mountain  tops  to  the  coast  and  is  not  considered 
threatened. 


Ninurta  coeruleopunctatus 
(Hewitt  & Methuen,  1913) 

BLUE-SPOTTED  LIZARD; 

BLUE-SPOTTED  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus (Stanley  et  al.  2011).  The  taxonomic  status  of  the 
Langeberg  population  should  be  investigated  because 
there  are  distinct  morphological  differences  between  spec- 
imens from  this  area  and  the  main  population  in  the  east 
(pers.  obs.). 

Distribution:  Endemic  to  the  southern  Cape  Fold  Moun- 
tains of  the  Western  and  Eastern  Cape,  South  Africa,  from 
the  Langeberg  Mountains  in  the  west  to  Witelsbos  in  the 
east  (Branch  1998). 

Habitat:  Rupicolous;  common  in  suitable  moist  habitat 
in  fynbos  and  forest  fringes;  occurs  on  coastal  cliffs  and 
mountain  tops  (Branch  1998). 

Bioregion:  Eastern  Fynbos-Renosterveld;  Southern  Fyn- 
bos; East  Coast  Renosterveld. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant and  not  threatened. 

Conservation  measures:  None  recommended. 


Ninurta  coeruleopunctatus — Storms  River  Mouth,  Tsitsikamma  NR  EC 

W.R.  Branch 
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Genus  Ouroborus  Stanley,  Bauer,  Jackman,  Branch  & Mouton, 

2011 — armadillo  lizards 


This  genus  comprises  a single  species,  Ouroborus  cata- 
phractus,  which  occurs  in  the  semi-arid  western  regions  of 
the  Western  Cape  and  Northern  Cape  provinces  of  South 
Africa.  It  was  previously  contained  in  the  genus  Cordylus 
(Stanley  et  al.  2011).  The  ouroborus  is  a symbol  of  a 
dragon  biting  or  swallowing  its  own  tail  to  form  a circle. 
This  heavily-armoured  lizard  displays  the  unusual  defen- 
sive behaviour  of  grasping  its  spiny  tail  in  its  mouth  and 
rolling  into  a tight  ball  when  threatened,  hence  the  com- 
mon name  ‘armadillo  lizard’.  These  are  rupicolous,  group- 


living lizards  and  termitophagy — the  Southern  Harvester 
Termite  Microhodotermes  viator  is  the  most  important 
prey — is  believed  to  be  the  indirect  cause  of  group-living  in 
this  species  (Shuttleworth  et  al.  2008).  Individuals  have 
a very  low  resting  metabolic  rate  (Mouton  et  al.  2000a) 
and  females  normally  produce  only  one  offspring  per  year 
(Flemming  & Mouton  2002).  The  impact  of  the  pet  trade 
on  0.  cataphractus  has  been  over-emphasized  and,  al- 
though previously  categorised  as  Vulnerable  by  the  IUCN 
(1996),  it  is  here  considered  as  Least  Concern. 


Ouroborus  cataphractus  (Boie,  1828) 

ARMADILLO  LIZARD; 

ARMADILLO  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus (Stanley  et  al.  2011). 

Distribution:  Endemic  to  the  Succulent  Karoo  Biome  in 
the  winter  rainfall  zone  of  the  Northern  and  Western  Cape 
provinces,  South  Africa.  Occurs  from  the  southern  Rich- 
tersveld  to  the  Piketberg  Mountains  and  inland  as  far  as 
the  southern  Tankwa  Karoo  and  Matjiesfontein  (Shuttle- 
worth  2006). 

Habitat:  Group-living  and  found  in  rock  crevices,  espe- 
cially sandstone.  Particularly  abundant  on  rock  outcrops 
on  the  western  coastal  lowlands,  but  also  on  lower  moun- 
tain slopes  (Hayward  & Mouton  2007;  Shuttleworth  et  al. 
2008).  Preys  mainly  on  the  Southern  Harvester  Termite 
Microhodotermes  viator  (Mouton  et  al.  2000a). 

Bioregion:  Northwest  Fynbos;  Rainshadow  Valley  Karoo; 
Namaqualand  Hardeveld;  Richtersveld;  Namaqualand 
Cape  Shrublands;  Knersvlakte;  Namaqualand  Sandveld; 
Trans-Escarpment  Succulent  Karoo;  West  Strandveld. 

Assessment  rationale:  Widespread  and  common.  Al- 
though previously  thought  to  suffer  from  over-exploitation 
by  the  pet  trade  (Mouton  1988c),  this  threat  is  no  longer 
considered  significant. 

Conservation  measures:  None  recommended. 


Ouroborus  cataphractus — near  Calvinia,  WC  J.  Marais 
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Genus  Pseudocordylus  A. 


The  genus  Pseudocordylus  is  endemic  to  the  Atlas  re- 
gion where  it  is  restricted  to  the  eastern  and  southern 
parts.  There  are  five  described  species  (eight  taxa).  The 
P.  melanotus  (Bates  2007a)  and  P.  microlepidotus  (Cun- 
ningham 2004;  Makhubo  2009)  species  complexes  are 
undergoing  revision.  Crag  lizards  are  diurnal,  rupicolous, 
high-altitude  lizards  that  are  seldom  found  far  from  the 
narrow  crevices  in  which  they  hide.  Females  give  birth 
to  1-7  young  (Branch  1998)  and  at  least  some  spe- 
cies display  a postnuptial  reproductive  cycle  (Flemming 
1993a, b).  Several  individuals  of  some  species  (e.g.  P.  m. 
subviridis ) are  regularly  found  in  close  association  and  of- 


Smith, 1838 — crag  lizards 


ten  in  the  same  crevices,  but  others  (e.g.  P.  transvaalen- 
sis)  are  usually  found  singly  in  crevices  and  at  lower  den- 
sities on  rocky  outcrops  (Bates  2007a).  Pseudocordylus 
langi,  P.  spinosus,  P.  transvaalensis  and  P microlepidotus 
namaquensls  have  restricted  ranges  and  all  but  the  latter 
are  considered  Near  Threatened.  Both  P.  spinosus  and  P. 
langi  were  classified  as  Restricted  in  the  South  African 
Red  Data  Book  (Branch  1988a)  and  as  Near  Threatened 
by  the  IUCN  (1996).  Pseudocordylus  langi  is  restricted 
to  very  high  altitudes  and  may  be  adversely  affected  by 
increasing  temperatures.  Eastern  populations  of  P.  trans- 
vaalensis may  be  negatively  affected  by  afforestation. 


Pseudocordylus  langi  Loveridge,  1944 

LANG’S  CRAG  LIZARD 

Michael  F.  Bates  & Michael  J.  Cunningham 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  status  of  Pseudocordylus  langi  as  a sepa- 
rate species  was  confirmed  by  Broadley  (1964)  and  Bates 
(2007a).  Molecular  studies  indicate  that  it  is  the  basal 
species  in  the  genus  (Bates  2007a;  Stanley  et  al.  2011) 
and  not  the  most  derived  species  as  suggested  by  Broad- 
ley (1964).  The  phylogeography  of  P.  langi  was  studied 
by  Goedbloed  & Cunningham  (2006),  who  found  that  the 
species  comprises  a single  historical  lineage.  Morphologi- 
cal variation  and  aspects  of  the  ecology  of  this  species 
are  being  investigated  (M.F.  Bates  & M.J.  Cunningham  in 
prep.). 

Distribution:  Endemic  to  the  Drakensberg  range  of  KwaZu- 
lu-Natal, Free  State  and  Lesotho.  The  majority  of  the  range 
is  between  Giant's  Castle  and  The  Sentinel  in  KwaZulu- 
Natal,  with  a northwesterly  extension  into  the  Qwaqwa 
Drakensberg  of  the  Free  State,  and  a single  record  from 
Mechachaneng  Peak  in  adjacent  northern  Lesotho. 

EOO:  8 100  km2  (confidence:  high);  AOO:  135  km2  (con- 
fidence: high). 

Habitat:  Restricted  to  cliffs  and  crevices  at  the  escarp- 
ment edge,  on  nearby  rocky  buttresses  and  on  the  adja- 
cent summit,  at  extreme  altitudes  of  2 700-3  100  m.  Oc- 
curs only  in  the  Grassland  Biome. 

Vegetation  type:  Gd  7 uKhahlamba  Basalt  Grassland;  Gd 
8 Lesotho  Highland  Basalt  Grassland;  Gd  10  Drakensberg 
Afroalpine  Heathland. 

Assessment  rationale:  Despite  an  EOO  <20  000  km2 
(below  the  Vulnerable  threshold)  and  an  AOO  <500  km2 
(below  the  Endangered  threshold),  and  although  there  are 
only  six  known  subpopulations  at  a single  location  (cli- 
mate change,  in  this  case  an  increase  in  temperature,  will 
affect  all  populations)  [Bla  + 2a],  there  are  no  known  hab- 
itat or  population  declines  or  fluctuations. 

Threats:  Although  largely  protected  by  its  inhospitable 
rocky  habitat,  this  species  is  potentially  threatened  by  its 
limited  dispersal  capabilities  due  to  restriction  to  a zone  of 
about  400  m on  the  upper  escarpment.  This  also  means 
that  global  climate  change  (in  this  case  warming)  may  be 
a serious  threat.  Hikers  may  cause  disturbance  to  habitat 
in  some  limited  areas  around  frequently  visited  sites. 


Pseudocordylus  langi — Chain  Ladder,  Drakensberg,  FS  M.F.  Bates 


Conservation  measures:  Ensure  that  legislating  bodies  treat 
this  species  as  Near  Threatened  and  afford  it  the  necessary 
protection.  Develop  a BMP-S.  Communicate  with  farmers 
and  other  locals  and  educate  them  about  this  species.  Un- 
dertake research  into  population  numbers  and  exact  ranges, 
the  status  of  available  habitat,  and  biology  and  ecology  of 
the  species.  Monitor  populations  in  areas  of  high  human 
traffic — this  species  may  be  affected  by  over-collecting  and 
disturbance  at  some  hiking  trail  passes  up  the  Drakensberg 
escarpment.  It  may  also  be  susceptible  to  climate  change 
and  potentially  to  catastrophic  disease. 
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Pseudocordylus  melanotus  melanotus 
(A.  Smith,  1838) 

COMMON  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Genetic  and  morphological  data  suggests  that 
northern  populations  of  Pseudocordylus  melanotus  melan- 
otus (northern  Mpumalanga  and  Swaziland),  southern 
populations  of  P.  m.  melanotus,  and  P.  m.  subviridis  are 
all  sufficiently  differentiated  to  be  considered  separate  spe- 
cies (Bates  2007a).  However,  further  analyses  are  being 
conducted  (M.F.  Bates  et  al.  in  prep.)  in  order  to  fully  re- 
solve the  taxonomy  of  the  P.  melanotus  species  complex. 

Distribution:  Endemic  to  the  Atlas  region.  In  South  Af- 
rica, it  occurs  in  Mpumalanga,  Gauteng,  Free  State  and 
KwaZulu-Natal,  with  a single  isolated  record  in  Limpopo 
(2430AB).  Also  found  in  northwestern  Swaziland.  The 
southern  Gauteng  population  (1  500-1  860  m)  is  iso- 
lated, as  are  populations  in  Nkandhla  district  in  Kwa- 
Zulu-Natal (1  100-1  500  m)  and  in  the  northeastern 
and  southeastern  Free  State  (Bates  2005a).  This  spe- 
cies was  recently  recorded  from  the  Magaliesberg  Range 
in  western  Gauteng  (Bates  & Whittington-Jones  2009), 
representing  yet  another  isolated  population.  A locality 
at  2531 DD  in  northeastern  Swaziland  (Bates  2005a)  is 
questionable  as  it  is  situated  well  within  the  Lowveld — 
an  unlikely  area  for  this  species — and  it  has  therefore  not 
been  mapped  here. 

Habitat:  Apart  from  a single  record  marginally  within  the 
Lowveld  (2431CC),  this  species  occurs  only  in  the  Grass- 
land Biome  of  South  Africa  and  Swaziland.  It  is  largely  re- 
stricted to  Mesic  Highveld  Grassland  and  Sub-Escarpment 
Grassland,  with  only  a couple  of  peripheral  records  in  Dry 
Highveld  Grassland  (northeastern  Free  State),  at  altitudes 
of  1 100-2  300  m (Bates  2005a).  Found  on  rock  out- 
crops in  montane  and  Highveld  grassland  (De  Waal  1978; 
Jacobsen  1989).  Occurs  on  the  northern  extension  of  the 
Drakensberg  plateau  and  on  the  eastern  escarpment  of 
Mpumalanga,  but  not  restricted  to  such  areas,  e.g.  it  also 
occurs  at  Suikerbosrand  in  Gauteng  (Bates  2005a).  Shel- 
ters in  narrow  crevices  between  rocks. 


Pseudocordylus  melanotus  melanotus — W of  Dullstroom,  MPM  M.  Burger 


Bioregion:  Mesic  Highveld  Grassland;  Sub-Escarpment 
Grassland;  Dry  Highveld  Grassland. 

Assessment  rationale:  Widespread  and  common.  Be- 
cause it  is  rupicolous,  its  habitat  is  generally  unlikely  to  be 
destroyed  by  farming  activities. 

Conservation  measures:  None  recommended. 


Pseudocordylus  melanotus  subviridis 
(A.  Smith,  1838) 

DRAKENSBERG  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Genetic  and  morphological  evidence  suggests 
that  P.  melanotus  subviridis  is  sufficiently  differentiated 
from  northern  and  southern  populations  of  P.  m.  melano- 
tus (both  may  represent  separate  species)  to  be  consid- 
ered a separate  species  (Bates  2007a).  In  their  multi-gene 
study,  Stanley  et  al.  (2011)  found  that  P.  m.  melanotus 
and  P.  transvaalensis  were  closely  related  and  constitut- 
ed the  sister  clade  of  P.  m.  subviridis,  and  they  there- 
fore suggested  that  the  latter  be  treated  as  a full  species. 
However,  their  only  P.  m.  melanotus  sample  was  from  the 
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same  geographical  area  as  P.  m.  melanotus-Wke  popula- 
tions that  Bates  (2007a)  considered  representative  of  an 
undescribed  species.  Bates  (2007a)  also  found  consider- 
able sub-structuring  within  P.  m.  subviridis.  An  expanded 
phylogeographical  analysis  is  currently  being  conducted  in 
order  to  resolve  the  taxonomy  of  the  P.  melanotus  species 
complex  (M.F.  Bates  etal.  in  prep.). 

Distribution:  Endemic  to  Lesotho  and  South  Africa.  Oc- 
curs in  at  least  two  geographically  isolated  populations, 
one  in  the  Maloti-Drakensberg  Range  (1  400-3  200  m)  in 
Lesotho,  northeastern  Free  State,  southwestern  KwaZulu- 
Natal  and  the  northeastern  part  of  the  Eastern  Cape,  and 
the  other  in  the  Amatole  and  Great  Winterberg  mountains 
(1  400-1  600  m)  in  the  Eastern  Cape  (Bates  2005a). 
The  record  at  QDGC  3126BA  is  slightly  out  of  range  and 


requires  confirmation  as  the  specimens  may  be  referable 
to  P.  microlepidotus  fasciatus. 

Habitat:  Restricted  to  the  Grassland  Biome.  Found  in 
colonies  among  rocks  and  on  steep  cliffs  in  mountainous 
areas,  where  it  shelters  in  narrow  crevices.  In  some  very 
high  altitude  areas,  e.g.  the  top  of  Organ  Pipes  Pass,  it  is 
subject  to  considerable  periods  of  misty,  overcast  weather. 

Bioregion:  Drakensberg  Grassland;  Sub-Escarpment 

Grassland. 

Assessment  rationale:  Widespread  and  common.  Found 
mostly  in  high-elevation  areas  where  the  primary  farming 
activity,  grazing  of  cattle  or  goats,  does  not  impact  signifi- 
cantly on  its  habitat. 

Conservation  measures:  None  recommended. 


Pseudocordylus  microlepidotus 
microlepidotus  (Cuvier,  1829) 

CAPE  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Although  there  are  some  morphological  fea- 
tures that  distinguish  this  subspecies  from  P.  microlepido- 
tus fasciatus  and  P.  m.  namaquensis  (FitzSimons  1943; 
Bates  2005a),  the  taxonomic  status  of  the  latter  two  sub- 
species should  be  re-evaluated.  A molecular  analysis  indi- 
cated that  despite  its  fragmentary  distribution  in  the  Cape 


Pseudocordylus  microlepidotus  microlepidotus — Heuningvlei,  Cederberg, 
WC  R le  F.N.  Mouton 


Fold  Mountains,  there  is  little  indication  of  phylogenetic 
or  geographical  structuring  in  P.  m.  microlepidotus  and 
no  evidence  of  cryptic  taxa,  suggesting  that  this  taxon  is 
highly  vagile  with  a historically  large  and  stable  population 
size  (Makhubo  2009). 

Distribution:  Endemic  to  the  Western  and  Eastern  Cape, 
South  Africa  (Bates  2005a).  Found  in  all  the  main  ele- 
ments of  the  Cape  Fold  Mountains,  including  the  Ceder- 
berg, Dutoitskloofberg,  Riviersonderendberg,  Hexrivier- 
berg,  Langeberg,  Anysberg,  Kammanassieberg,  Rooiberg, 
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Swartberg,  Outeniqua,  Tsitsikamma,  Langkloof,  Baviaans- 
kloofberg,  Kouga,  Elandsberg,  Great  Winterhoekberg  and 
Suurberg  mountains  (Bates  2005a). 

Habitat:  Found  in  montane  regions  (20-1  920  m)  on  rock 
outcrops  and  cliffs,  usually  in  fynbos  or  on  grassy  slopes, 
sheltering  in  crevices  or  under  rocks;  known  to  use  large 


crevices  that  are  partly  filled  with  soil,  in  which  it  may  ex- 
cavate a chamber  (Branch  1998;  Bates  2005a). 

Biome:  Fynbos;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  abundant. 
Conservation  measures:  None  recommended. 


Pseudocordylus  microlepidotus  fasciatus 
A.  Smith,  1838 
KAROO  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Although  there  are  some  morphological  fea- 
tures that  distinguish  this  subspecies  from  Pseudocordy- 
lus microlepidotus  microlepidotus  and  P.  m.  namaquen- 
sis  (FitzSimons  1943;  Bates  2005a),  its  taxonomic  status 
should  be  re-evaluated.  Individuals  from  the  Transkei  re- 
gion (3127DD,  3227BB,  3228AC)  of  the  Eastern  Cape 
have  narrow  dorsal  bands  on  the  back  and  may  represent 
a separate  species  or  subspecies  (Hewitt  1927;  Branch 
1998),  but  because  there  are  no  other  distinct  morpho- 
logical differences,  this  can  only  be  clarified  by  molecular 
analysis.  A mitochondrial  DNA  analysis  (Makhubo  2009) 
indicated  that  P.  m.  fasciatus  is  probably  a junior  syno- 
nym of  P.  m.  microlepidotus,  but  further  studies,  using 
more  representative  samples  of  the  former  taxon,  are 
needed  to  resolve  its  taxonomic  status.  In  the  same  study, 
a sample  from  the  Transkei  population  was  found  to  be 
nested  within  P.  m.  microlepidotus.  Stanley  etal.  (2011) 
found  that  a sample  from  the  Transkei  was  divergent  from 
P.  m.  microlepidotus  but  they  did  not  include  samples  of 
P.  m.  fasciatus  or  P.  m.  namaquensis  in  their  analysis. 

Distribution:  Endemic  to  South  Africa.  Found  in  the  inland 
mountains  of  the  Eastern  Cape,  with  peripheral  records 
in  the  Northern  and  Western  Cape.  Recorded  from  the 
Sneeuberg,  Stormberg,  Bamboesberg  and  Winterberg, 
as  well  as  the  Mount  Arthur  Range  (Bates  2005a).  Un- 
like P.  m.  microlepidotus,  it  is  excluded  from  the  Cape 
Fold  Mountains,  but  occurs  near  the  eastern  end  of  the 
latter  range  in  the  Olifantskop  Pass  (3325BD)  and  Gra- 
hamstown  areas,  these  being  the  most  southerly  records 
(Bates  2005a).  The  most  northerly  localities  are  near 
Colesberg  (3025CC)  and  at  Deelfontein  near  Richmond 
(3023DD).  Bates  (2005a)  questioned  the  latter  locality 
because  Boulenger  (1903)  had  described  this  area  as  bar- 
ren and  flat,  but  on  a recent  visit  to  the  area  (M.F.  Bates 
pers.  obs.),  it  was  noted  that  small  koppies  with  numer- 
ous rock  crevices  were  present  in  the  immediate  vicin- 
ity of  Deelfontein.  This  subspecies  occurs  as  far  west  as 
the  Kamdebooberg  (3223BD)  near  Aberdeen,  and  as  far 
east  as  Butterworth  (3228AC),  the  latter  being  part  of  the 
range  of  the  unusually  marked  Transkei  population  (Bates 
2005a).  Pseudocordylus  m.  fasciatus  has  been  collect- 
ed parapatrically  with  P.  m.  subviridis  at  a few  localities, 
namely  the  farm  Finella  Falls  (3226AD)  in  the  Great  Win- 


Pseudocordylus  microlepidotus  fasciatus — Asante  Sana  GR,  EC 

W.  Con  rad  ie 


terberg  Range,  near  the  adjacent  Amatole  Range,  and  in 
the  Stormberg  near  Dordrecht  (Bates  2005a). 

Habitat:  Occurs  mainly  in  the  Grassland  and  Nama-Karoo 
biomes.  Inhabits  rock  outcrops,  sheltering  in  crevices.  In 
the  inland  mountains  of  the  Eastern  Cape,  it  is  found  at 
elevations  of  440-1  900  m (Bates  2005a). 

Bioregion:  Drakensberg  Grassland;  Sub-Escarpment 

Grassland;  Dry  Highveld  Grassland;  Upper  Karoo;  Albany 
Thicket. 

Assessment  rationale:  Fairly  widespread  and  locally  abun- 
dant. 

Conservation  measures:  None  recommended. 
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Pseudocordylus  microlepidotus 
namaquensis  Hewitt,  1927 
NUWEVELDBERG  CRAG  LIZARD 

Michael  F.  Bates 


Global:  Least  Concern 
Endemic 

Taxonomy:  Although  Bates  (2005a)  indicated  that  there 
are  small  morphological  differences  between  the  three 
subspecies  of  Pseudocordylus  microlepidotus , their  tax- 
onomic status  remains  unresolved.  The  phylogeography 
of  P.  microlepidotus  is  under  investigation  (Cunningham 
2004).  The  studies  of  Makhubo  (2009)  and  Stanley  et  al. 
(2011)  did  not  include  samples  of  this  subspecies. 

Distribution:  Endemic  to  the  Northern  and  Western  Cape 
provinces,  South  Africa,  where  it  is  restricted  to  the  Nu- 
weveldberg  and  Komsberg  mountain  ranges  in  the  Fra- 
serburg,  Sutherland  and  Beaufort  West  districts  (Bates 
2005a). 

Habitat:  Found  in  crevices  amongst  boulders  on  the  upper 
slopes  and  summits  of  the  Nuweveldberg  and  Komsberg 
mountains,  in  fynbos  or  montane  grassland  (Branch  1998; 
Bates  2005a),  at  altitudes  of  1 526-1  784  m (M.F.  Bates 
unpubl.  data). 

Bioregion:  Karoo  Renosterveld;  Upper  Karoo. 

Assessment  rationale:  The  taxon  has  a restricted  range 
(EOO  = 16  875  km2,  AOO  = 1 080  km2  [Bl  + 2])  but 
is  probably  fairly  common  where  it  does  occur,  and  there 
are  currently  no  known  major  threats  (minor  threats  in- 
clude tourism,  frequent  fires  and  overgrazing)  or  indica- 
tions of  population  declines  or  fluctuations,  nor  any  sig- 
nificant changes  in  the  quality  of  its  habitat.  It  is  therefore 
classified  as  Least  Concern.  However,  it  may  be  intrinsi- 
cally at  risk  because  of  poor  dispersal  capabilities  and  a 
restricted  range. 


Pseudocordylus  microlepidotus  namaquensis — Komsberg,  NC 

R le  F.N.  Mouton 


Conservation  measures:  Obtain  more  information  on  biol- 
ogy and  ecology,  and  gain  more  insight  into  the  status  of 
available  habitat  and  threats  facing  the  population.  Moni- 
tor populations,  especially  those  outside  the  Karoo  Na- 
tional Park. 


Pseudocordylus  spinosus 
FitzSimons,  1947 
SPINY  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Although  morphologically  quite  distinct  from  P. 
melanotus  subviridis,  a series  of  high-elevation  P.  spinosus 
specimens  from  Goodoo  Pass  in  the  Drakensberg  shared 
the  same  16S  haplotype  as  several  P.  m.  subviridis  speci- 
mens from  different  localities  in  the  Drakensberg  region 
(Bates  2007a).  The  multi-gene  study  of  Stanley  et  al. 
(2011)  also  found  only  minor  differentiation  between  these 
two  taxa.  Taxonomic  status  of  the  isolated  populations  in 
the  Ixopo  and  Donnybrook  areas  of  southern  KwaZulu-Na- 
tal is  under  investigation  (M.F.  Bates  etal.  in  prep.). 

Distribution:  Endemic  to  KwaZulu-Natal  and  Free  State 
provinces,  South  Africa;  found  on  the  lower  and  middle 
slopes  of  the  Drakensberg,  with  isolated  populations  near 
Donnybrook  and  Ixopo  in  southern  KwaZulu-Natal  (Bour- 
quin  2004;  Bates  2005a). 


EOO:  14  850  km2  (confidence:  high);  AOO:  1 316  km2 
(confidence:  medium). 

Habitat:  Found  on  outcrops  consisting  of  small  rocks  scat- 
tered in  montane  grassland  in  the  Grassland  Biome,  at 
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altitudes  of  900-2  517  m;  often  occupies  crevices  at  or 
near  ground  level  (Bates  2005a). 

Bioregion:  Drakensberg  Grassland;  Sub-Escarpment  Grass- 
land. 

Assessment  rationale:  Has  a fairly  small  range  below 
the  Vulnerable  thresholds  (EOO  <20  000  km2,  AOO 
<2  000  km2),  with  a continuing  decline  in  area,  extent 
and  quality  of  habitat  [Blb(iii)+2b(iii)],  e.g.  populations 
in  southern  KwaZulu-Natal  are  isolated  by  exotic  planta- 
tions. Only  a small  portion  of  the  area  of  the  QDGCs  where 
the  species  has  been  recorded  currently  provide  suitable 
habitat.  Probably  found  at  more  than  ten  locations  and  the 
range  is  not  known  to  be  severely  fragmented,  although 
the  isolated  nature  of  populations  in  southern  KwaZulu- 
Natal  may  not  have  been  recognised  previously.  Fortunate- 
ly, much  of  the  main  Drakensberg  population  is  protected 
within  the  Ukhahlamba  Drakensberg  Park. 

Threats:  Afforestation  (pines,  bluegums)  is  a major  threat, 
especially  in  the  Ixopo-Donnybrook  area  of  southern  Kwa- 
Zulu-Natal where  at  least  two  small,  isolated  populations 
occur.  Fires  are  a minor  threat  because  lizards  will  seek 
refuge  and  safety  in  rocky  crevices.  Human  traffic  on  hik- 
ing trails  in  the  Drakensberg  is  of  minor  concern.  Threats 
are  potentially  magnified  by  the  species’  intrinsically  poor 
dispersal  capabilities  and  restricted  range. 

Conservation  measures:  Ensure  that  conservation  organi- 
sations and  legislating  bodies  treat  this  species  as  Near 


Pseudocordylus  spinosus — Goodoo  Pass,  KZN  M.F.  Bates 


Threatened  and  afford  it  the  necessary  protection.  Design 
a BMP-S.  Communicate  with  farmers  and  other  locals 
and  educate  them  about  this  species.  Measure  population 
numbers  and  exact  ranges,  obtain  more  information  on  bi- 
ology and  ecology,  investigate  the  status  of  available  habi- 
tat, and  ascertain  the  exact  nature  of  threats.  Protect  the 
isolated  populations  in  southern  KwaZulu-Natal.  Monitor 
populations  in  areas  where  there  are  hiking  trails  through 
suitable  habitat.  Prevent  the  establishment  of  exotic  tim- 
ber plantations  in  areas  where  the  species  occurs. 


Pseudocordylus  transvaalensis 
FitzSimons,  1943 

NORTHERN  CRAG  LIZARD; 

TRANSVAAL  CRAG  LIZARD 

Michael  F.  Bates 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Based  on  morphological  and  molecular  analy- 
ses, Pseudocordylus  transvaalensis  appears  to  be  a valid 
species  rather  than  a subspecies  of  P.  melanotus  (Jacob- 
sen 1989;  Bates  2005a,  2007a;  Stanley  et  al.  2011).  The 
three  allopatric  populations  differ  morphologically,  but  mito- 
chondrial DNA  sequence  data  for  western  and  central  pop- 
ulations indicate  that  they  are  conspecific  (Bates  2007a). 

Distribution:  Endemic  to  Limpopo  Province,  South  Africa. 
Occurs  in  three  allopatric  populations:  western  (Thaba- 
zimbi  area),  central  (Mokopane  area)  and  eastern  (Wood- 
bush/Haenertsburg  area)  (Jacobsen  1989;  Bates  2005a). 

EOO:  17  550  km2  (confidence:  high);  AOO:  1 586  km2 
(confidence:  medium). 

Habitat:  Found  on  large  rock  outcrops  where  it  shelters  in 
crevices  or  under  rocks,  on  the  upper  slopes  of  hills  or  on 
ridges,  in  the  Savanna  and  Grassland  biomes,  at  altitudes 
of  1 700-2  000  m (Jacobsen  1989;  Bates  2007a).  The 
western  population  is  associated  with  grassy,  wooded  hills 
(e.g.  SVcb  17  Waterberg  Mountain  Bushveld),  the  central 
population  occurs  mainly  in  Central  Bushveld,  and  the  east- 
ern population  is  associated  with  mixed  Protea-grassland. 
Usually  individuals  occupy  a crevice  and  lizard  densities 
in  rock  outcrops  are  much  lower  than  they  are  for  the 
two  subspecies  of  P.  melanotus  (Jacobsen  1989;  Bates 
2007a). 


Pseudocordylus  transvaalensis — 10  km  NW  of  Haenertsburg,  LIMP 

M.F.  Bates 
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Bioregion:  Central  Bushveld;  Mesic  Highveld  Grassland. 

Assessment  rationale:  This  species  has  a fairly  small 
range  (E00  <20  000  km2,  AOO  <2  000  km2)  with  a 
continuing  decline  in  area,  extent  and  quality  of  habitat 
[Blb(iii)+2b(iii)]  in  at  least  some  areas  (e.g.  near  Haen- 
ertsburg  in  the  eastern  population)  due  to  afforestation, 
the  development  of  logging  roads,  fires  and  other  human 
activities. 

Threats:  Afforestation  (e.g.  pines)  is  the  main  threat,  es- 
pecially in  the  area  of  the  eastern  population  where  it  may 
have  caused  some  habitat  loss  and  prevented  free  associ- 
ation of  local  populations.  Construction  and  the  use  of  log- 
ging roads  near  known  R transvaalensis  sites  in  the  east- 
ern population  destroys  some  habitat  (pers.  obs.)  and  may 
restrict  movement  and  result  in  road  kills.  It  is  likely  that 
some  plantations  will  become  more  extensive  in  future,  al- 
though the  negative  impact  on  P.  transvaalensis  may  not 
be  considerable  because  such  plantations  are  not  usually 


established  in  extensively  rocky  areas.  Future  expansion  of 
human  settlements  (e.g.  Greater  Polokwane  area),  roads 
and  human  activity  on  walking  trails  also  pose  a potential 
threat,  although  the  lizard’s  habitat  requirements  will  min- 
imise this.  Fires  pose  a small  risk,  but  refuges  in  rock  crev- 
ices will  provide  protection  in  most  cases.  Pseudocordylus 
transvaalensis  is  also  potentially  at  risk  because  of  its  in- 
trinsically low  dispersal  capabilities  and  restricted  range. 

Conservation  measures:  Ensure  that  conservation  organi- 
sations and  legislating  bodies  treat  this  species  as  Near 
Threatened  and  afford  it  the  necessary  protection.  Develop 
a BMP-S.  Communicate  with  farmers  and  other  locals  and 
educate  them  about  this  species,  especially  in  the  eastern 
parts  of  the  range  where  afforestation  occurs.  Determine 
population  numbers  and  exact  ranges,  obtain  more  infor- 
mation on  biology  and  ecology,  and  gain  more  insight  into 
the  status  of  available  habitat.  Monitor  population  trends. 
Identify  and  establish  protected  areas  for  each  of  the  three 
allopatric  populations. 
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Genus  Smaug  Stanley,  Bauer,  Jackman,  Branch  & Mouton,  2011 — 

dragon  lizards 


The  genus  Smaug  comprises  six  species,  one  of  which  (S. 
warreni ) consists  of  three  subspecies.  All  taxa  were  previ- 
ously contained  within  the  genus  Cordylus  (Stanley  et  al. 
2011).  Relationships  among  the  forms  in  the  S.  warreni 
complex  (see  Jacobsen  1989)  are  currently  being  investi- 
gated (E.L.  Stanley  & M.F.  Bates  in  prep.).  All  species  pos- 
sess enlarged  occipital  and  caudal  spines,  hence  the  appro- 
priate common  name  ‘dragon  lizards’  ( Smaug  is  the  name 
of  a dragon  in  The  Hobbit  by  J.R.R.  Tolkien)  (Stanley  et  al. 
2011).  Apart  from  S.  giganteus,  which  is  terrestrial  in  the 
grasslands  of  the  central  plateau  of  South  Africa,  all  other 


taxa  are  rupicolous  and  distributed  in  the  northeastern  parts 
of  South  Africa  and  Swaziland.  The  genus  includes  the  larg- 
est living  cordylids  (S.  giganteus  is  the  largest).  Some  mem- 
bers of  the  clade  display  a postnuptial  reproductive  cycle 
(Van  Wyk  1995).  Sexual  size  dimorphism  is  moderate,  but 
two  species  (S.  mossambicus  and  S.  regius ) display  sexual 
dichromatism  (Branch  1998).  In  the  Atlas  region,  one  taxon 
is  classified  as  Vulnerable  due  to  transformation  and  frag- 
mentation of  grasslands  (S.  giganteus ) and  the  other  five 
(S.  breyeri,  S.  vandami , S.  w.  warreni , S.  w.  barbertonensis 
and  S.  w.  depressus ) are  considered  Least  Concern. 


Smaug  breyeri  (Van  Dam,  1921) 

WATERBERG  DRAGON  LIZARD; 

WATERBERG  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus (Stanley  et  al.  2011).  The  taxonomic  status  of  forms 
in  the  Smaug  warreni  species  complex,  to  which  C.  brey- 
eri belongs  (see  Jacobsen  1989),  is  currently  being  evalu- 
ated using  molecular  methods  (E.L.  Stanley  & M.F.  Bates 
in  prep.). 

Distribution:  Endemic  to  the  Waterberg  and  surrounding 
areas  in  Limpopo  Province,  South  Africa  (Jacobsen  1989). 

Habitat:  A rupicolous  species  that  occurs  at  altitudes  of 
700-1  700  m and  prefers  rock  outcrops  in  open  savanna, 
where  it  shelters  in  deep-shaded  cracks  on  the  cool  side  of 
rock  outcrops  (Jacobsen  1989;  Branch  1998). 

Vegetation  type:  SVcb  17  Waterberg  Mountain  Bush- 
veld;  SVcb  12  Central  Sandy  Bushveld;  SVcb  16  Western 
Sandy  Bushveld;  SVcb  19  Limpopo  Sweet  Bushveld. 

Assessment  rationale:  Has  a restricted  range,  but  habi- 
tat fragmentation  is  negligible  and  there  is  no  noticeable 
decline  in  extent  or  quality  of  habitat.  There  are  also  no 
known  threats.  Being  rupicolous,  this  lizard’s  habitat  is 
reasonably  safe. 

Conservation  measures:  Conduct  basic  research  into  pop- 
ulation numbers,  biology,  ecology  and  habitat  status. 


Smaug  breyeri — 21  km  SW  of  Lephalale,  LIMP  M.  Burger 
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Smaug  giganteus  (A.  Smith,  1844) 

GIANT  DRAGON  LIZARD;  GIANT  GIRDLED 
LIZARD;  SUNGAZER;  OUVOLK 

R le  Fras  N.  Mouton 

Global:  Vulnerable  A2c 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus  (Stanley  et  at.  2011). 

Distribution:  Endemic  to  South  Africa,  where  it  is  found 
only  in  the  grasslands  of  the  northern  Free  State  (De 
Waal  1978)  and  the  southwestern  parts  of  Mpumalan- 
ga (Jacobsen  1989).  Records  of  this  species  in  KwaZulu- 
Natal  (e.g.  Bourquin  2004)  apparently  all  refer  to  intro- 
duced populations  that  did  not  become  established,  and 
there  are  no  confirmed  records  of  natural  populations  in 
this  province  (Armstrong  2011).  A record  for  Witsieshoek 
(2828DB)  in  the  Free  State  and  two  records  for  western 
Lesotho  (Ambrose  2006)  are  considered  doubtful  (ques- 
tion marks  on  map). 

EOO:  39  296  km2  (confidence:  medium);  AOO:  3 352  km2 
(confidence:  medium). 

Habitat:  One  of  only  a few  terrestrial  cordylids,  inhabiting 
flat  or  sloping  Highveld  grassland  where  it  lives  in  self- 
excavated  burrows  (Branch  1998).  Diurnal  and  insec- 
tivorous, although  plant  material  may  also  be  consumed 
(Jacobsen  1989). 

Bioregion:  Mesic  Highveld  Grassland;  Dry  Highveld  Grass- 
land. 

Assessment  rationale:  A reduction  in  population  size  of 
at  least  30%  during  the  last  27  years  (three  generations) 
is  inferred  from  the  continuous  habitat  destruction  in  the 
Grassland  Biome  [A2c].  In  addition,  it  is  likely  that  a large 
part  of  the  population  exists  in  fragmented  islands  of 
grassland  habitat  between  croplands. 

Threats:  The  areas  inhabited  by  this  species  are  suitable 
for  agriculture,  particularly  maize  and  sunflower  cultiva- 
tion, and  large  areas  have  been  planted,  resulting  in  large- 
scale  habitat  loss  (De  Waal  1978;  Newberry  & Petersen 
1982/3).  Habitat  loss  due  to  agriculture  is  a continuing 
threat.  Large  portions  of  the  grassland  habitat  are  under- 
lain by  coal  beds  of  varying  quality  and  extent,  and  exploi- 
tation of  coal  for  fuel  has  and  will  result  in  further  habitat 
loss  (Newberry  & Petersen  1982/3).  In  the  past  this  spe- 
cies has  also  been  used  by  traditional  healers  (Newberry 
& Petersen  1982/3),  but  there  is  uncertainty  over  the  ex- 
tent of  its  present  use  in  traditional  medicine  and  witch- 
craft. Commercial  exploitation  for  the  pet  trade  is  limited 
and  contained  (Jacobsen  1989)  but  remains  a permanent 


Smaug  giganteus — in  captivity,  Khamai  Reptile  Park,  Hoedspruit  J.  Marais 


threat.  In  the  past,  fumigating  burrows  for  the  control  of 
Yellow  Mongoose  ( Cynictis  penicillata)  and  Suricate  {Su- 
ricata  suricatta)  resulted  in  great  losses  (Newberry  & Pe- 
tersen 1982/3),  and  poisoning  of  this  lizard  remains  a 
threat  in  agricultural  areas.  Losses  are  exacerbated  by 
poor  recruitment  ability;  females  reproduce  only  every 
second  year  (Van  Wyk  1991).  Poor  fire  management  may 
also  affect  this  species. 

Conservation  measures:  Continue  with  research  to  devel- 
op an  effective  translocation  protocol  (Van  Wyk  1988). 
Continuously  encourage  farmers  to  protect  these  animals 
and  to  stop  all  forms  of  persecution  by  farm  workers  (New- 
berry & Petersen  1982/3).  Prohibit  the  removal  of  lizards 
from  natural  populations.  Draft  a BMP-S. 
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Smaug  vandami  (FitzSimons,  1930) 

VAN  DAM'S  DRAGON  LIZARD; 

VAN  DAM’S  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus  (Stanley  et  al.  2011).  The  taxonomic  status  of  forms 
in  the  Smaug  warreni  species  complex,  to  which  S.  van- 
dami belongs  (Jacobsen  1989),  is  currently  being  evalu- 
ated using  molecular  methods  (E.L.  Stanley  & M.F.  Bates 
in  prep.). 

Distribution:  Endemic  to  Limpopo  and  the  eastern  escarp- 
ment of  Mpumalanga,  South  Africa,  possibly  extending 
into  Mozambique  (Jacobsen  1989;  Branch  1998). 

Habitat:  Prefers  mesic  savanna  where  it  occurs  in  large 
cracks  in  shaded  outcrops  (Jacobsen  1989;  Branch 
1998). 

Bioregion:  Central  Bushveld;  Lowveld;  Mesic  Highveld 
Grassland;  Mopane. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Smaug  vandami — Farm  Mooiplaats  242,  Middelburg  distr. , MPM  M.F.  Bates 


Smaug  warreni  warreni  (Boulenger,  1908) 

WARREN'S  DRAGON  LIZARD; 

WARREN’S  GIRDLED  LIZARD 

P le  Fras  N.  Mouton 

Global:  Least  Concern 
Near-endemic 


Smaug  warreni  warreni  J.  Marais 


Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus  (Stanley  et  al.  2011).  The  taxonomic  status  of  forms 
in  the  Smaug  warreni  species  complex  (Jacobsen  1989) 
is  currently  being  evaluated  using  molecular  methods 
(E.L.  Stanley  & M.F.  Bates  in  prep.). 


CORDYLIDAE 


SURICATA  1 (2014) 


211 


Distribution:  Endemic  to  the  Lebombo  Mountains,  occur- 
ring from  northeastern  KwaZulu-Natal  through  Swaziland 
to  eastern  Mpumalanga  (Jacobsen  1989)  and  adjacent 
Mozambique  (D.G.  Broadley  pers.  comm.).  A new  Virtual 
Museum  record  represents  a small  northern  range  exten- 
sion for  the  species. 

Habitat:  A rupicolous  taxon  found  on  rock  outcrops  along 
the  Lebombo  Mountains  at  elevations  of  300-800  m 
(Jacobsen  1989). 


Vegetation  type:  SVI  16  Southern  Lebombo  Bushveld;  SVI 
17  Lebombo  Summit  Sourveld;  SVI  23  Zululand  Lowveld; 
SVI  5 Tshokwane-Hlane  Basalt  Lowveld. 

Assessment  rationale:  Has  a restricted  range  but  is  not 
threatened.  Habitat  is  secure  and  the  species  should  re- 
main Least  Concern  provided  no  large  scale  commercial 
harvesting  takes  place  (Jacobsen  1989). 

Conservation  measures:  None  recommended. 


Smaug  warreni  barbertonensis 
(Van  Dam,  1921) 

BARBERTON  DRAGON  LIZARD; 

BARBERTON  GIRDLED  LIZARD 

R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordy- 
lus  (Stanley  et  al.  2011).  The  taxonomic  status  of  forms 
in  the  Smaug  warreni  species  complex  (see  Jacobsen 
1989)  is  currently  being  evaluated  using  molecular  meth- 
ods (E.L.  Stanley  & M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  South  Africa  and  Swaziland.  Has 
a relatively  restricted  range  extending  from  eastern  Mpu- 
malanga south  through  Swaziland  to  northern  KwaZulu- 
Natal  (Jacobsen  1989;  Boycott  1992a;  Bourquin  2004). 
The  western  limit  is  based  on  an  isolated  SARCA  Virtual 
Museum  record  from  the  Ermelo  district. 

Habitat:  Inhabits  rock  outcrops  on  hillsides,  usually  in  the 
partial  shade  of  trees  (Jacobsen  1989). 

Bioregion:  Lowveld;  Sub-Escarpment  Grassland;  Mesic 
Highveld  Grassland. 

Assessment  rationale:  Has  a restricted  range,  but  because 
of  its  rupicolous  nature,  the  species  should  remain  reason- 
ably safe. 

Conservation  measures:  None  recommended,  but  re- 
search is  needed  to  investigate  the  claim  that  removal  of 
trees  from  the  species’  habitat  could  have  a negative  ef- 
fect, because  this  lizard  often  selects  crevices  in  the  par- 
tial shade  of  trees  (Jacobsen  1989). 


Smaug  warreni  barbertonensis — Barberton,  MPM 


E.L.  Stanley 


Smaug  warreni  depressus 
(FitzSimons,  1930) 

FLAT  DRAGON  LIZARD;  FLAT  GIRDLED  LIZARD 
R le  Fras  N.  Mouton 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  contained  within  the  genus  Cordylus 
(Stanley  et  al.  2011).  The  molecular  assessment  of  Stanley 
etal.  (201 1)  found  that  S.  w.  depressus  was  the  sister  taxon 
to  the  other  taxa  in  the  complex,  suggesting  that  it  is  a valid 
species.  A detailed  investigation  into  the  taxonomic  status 
of  forms  in  the  Smaug  warreni  species  complex  (Jacobsen 
1989)  is  currently  being  conducted  using  molecular  meth- 
ods (E.L.  Stanley  & M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  Limpopo  Province,  South  Afri- 
ca, where  it  occurs  along  the  Soutpansberg  Range  and  on 
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smaller  ridges  between  this  range  and  Woodbush  in  the 
south  (Jacobsen  1989). 

Habitat:  A rupicolous  species  occurring  on  rock  outcrops 
on  hillsides  and  mountain  summits,  in  savanna  (Jacobsen 
1989). 


Bioregion:  Central  Bushveld;  Lowveld;  Mopane. 

Assessment  rationale:  Although  this  taxon  has  a relatively 
restricted  range,  it  is  not  threatened. 

Conservation  measures:  None  recommended. 
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SUBFAMILY  PLATYSAURINAE 


The  recent  taxonomic  re-assessment  of  Stanley  et  al. 
(2011)  divided  the  family  Cordylidae  into  two  sub- 
families, Cordylinae  and  Platysaurinae.  The  latter 


contains  a single  genus,  Platysaurus , with  15  species 
(Jacobsen  1989;  Branch  1998;  Adolphs  2006;  Uetz 
2012). 


Genus  Platysaurus  A.  Smith,  1844 — flat  lizards 


The  genus  Platysaurus  is  currently  being  revised  on  the 
basis  of  molecular  data  (S.  Keogh  et  al.  in  prep.)  and  ma- 
jor taxonomic  changes  are  expected.  It  currently  consists 
of  15  species — three  of  these  have  two  subspecies  each, 
and  one  (P.  intermedius ) has  nine  subspecies — many  of 
which  require  revision  (Jacobsen  1989;  Branch  1998; 
Adolphs  2006).  Most  species  are  found  in  southeastern 
Africa,  although  P.  broadleyi  and  P.  capensis  occur  as 
far  west  as  the  Northern  Cape  and  southern  Namibia, 
respectively,  while  P.  maculatus  maculatus  is  found  as 
far  north  as  southern  Tanzania.  The  remaining  taxa  are 
found  in  South  Africa,  Botswana,  Zimbabwe,  Malawi  and 
Mozambique.  Nine  species  (15  taxa)  are  found  in  the  At- 
las region.  All  are  diurnal,  rupicolous  and  dorso-ventrally 
compressed,  allowing  them  to  seek  refuge  in  very  narrow 


rock  crevices  (Broadley  1978;  Scott  et  al.  2004).  Most 
taxa  exhibit  sexual  dichromatism,  with  brightly  coloured 
adult  males  and  dull,  brownish,  striped  females.  Females 
lay  one  or  two  clutches  of  two  large  eggs  per  clutch  in 
a season  (Branch  1998).  Platysaurus  broadleyi  may  be 
unique  among  lizards  because  males  have  an  ultraviolet- 
reflective  throat  used  to  signal  fighting  ability  (Whiting 
et  al.  2006).  Platysaurus  relictus  was  previously  con- 
sidered a Lower  Risk/near  threatened  (IUCN  1996)  and 
‘restricted’  (Branch  1988a)  species.  Two  taxa  with  very 
restricted  distributions  are  now  considered  Endangered 
{P.  intermedius  inopinus,  P.  monotropis)  as  a result  of 
habitat  transformation,  and  P.  orientalis  fitzsimonsi  is 
classified  as  Near  Threatened  as  a result  of  its  restricted 
and  highly  fragmented  distribution. 


Platysaurus  broadleyi 
Branch  & Whiting,  1997 
AUGRABIES  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  Branch  & Whiting  (1997)  showed  that  the 
eastern  population  (Gordonia  and  Kenhardt  districts, 
Northern  Cape)  of  Platysaurus  capensis  was  distinct 
based  on  two  unique  traits,  and  it  was  therefore  described 
as  a new  species,  P.  broadleyi. 

Distribution:  Endemic  to  the  Gordonia  and  Kenhardt  dis- 
tricts of  the  Northern  Cape,  South  Africa.  This  species  is 
patchily  distributed  along  the  Orange  River,  from  Augra- 
bies  Falls  National  Park  in  the  east  to  Pella  in  the  west. 
Two  records  exist  from  Bak  Putz  River,  a tributary  of  the 
Orange  River.  These  records  are  about  45  km  north  of  the 
Orange  River,  close  to  the  border  with  Namibia.  It  is  not 
known  whether  the  Orange  River  and  Bak  Putz  popula- 
tions are  contiguous.  Although  the  species  has  been  ob- 
served on  both  sides  of  the  Orange  River  east  and  south 
of  Namibia,  it  has  yet  to  be  recorded  from  that  country. 

Habitat:  Associated  with  rock  outcrops  along  the  Or- 
ange River  and  its  tributaries  at  elevations  of  610-730  m 
(Branch  & Whiting  1997).  At  Augrabies  Falls  National 
Park,  where  it  is  most  abundant,  it  is  found  mainly  on 
smooth  granite,  especially  along  the  banks  of  the  Orange 
River.  Its  distribution  appears  to  be  tied  to  water  availabil- 
ity, because  lizard  density  quickly  declines  with  increasing 
distance  from  the  river.  Platysaurus  broadleyi  appears  to 
favour  narrow,  deep  rock  crevices  where  it  seeks  refuge. 
Fig  trees  are  used  for  shade  and  lizards  feed  on  ripe  figs 
when  these  are  available  (Whiting  & Greeff  1997). 


Platysaurus  broadleyi,  male — Augrabies  Falls,  NC  M.F.  Bates 
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Vegetation  type:  NKb  1 Lower  Gariep  Broken  Veld.  Augra- 
bies  Flat  Lizards  actually  occur  adjacent  to  this  vegetation 
type,  along  the  granitic  banks  of  the  Orange  River.  Most 
lizards  are  found  in  rocky  habitat  devoid  of  vegetation,  ex- 
cept for  the  occasional  Namaqua  Fig  Tree  ( Ficus  cordata). 

Assessment  rationale:  Has  a restricted  range  (EOO  = 
6 832  km2,  below  the  Vulnerable  threshold;  AOO  = 
296  km2,  below  the  Endangered  threshold),  and  the  rapid 
expansion  of  viticulture  along  the  Orange  River  could 
threaten  local  populations  through  ecosystem  alteration 
and  the  use  of  insecticides.  However,  R broadleyi  is  ex- 
tremely abundant  in  a protected  area,  Augrabies  Falls  Na- 
tional Park,  and  there  are  other  healthy  populations  along 
the  Orange  River.  Although  its  range  appears  to  be  frag- 
mented, it  is  unlikely  that  this  fragmentation  is  severe. 

Conservation  measures:  No  immediate  actions  are  re- 
quired. Preliminary  observations  suggest  that  several  sub- 
populations are  small  and  disjunct.  A thorough  survey  of 
the  Orange  River  and  its  tributaries  would  improve  our 
understanding  of  the  distribution  and  abundance  of  local 
subpopulations. 


Platysaurus  broadleyi,  female — Augrabies  Falls,  NC  M.F.  Bates 


Platysaurus  capensis  A.  Smith,  1844 

NAMAQUA  FLAT  LIZARD;  CAPE  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 

Taxonomy:  This  species  previously  included  populations 
to  the  east  (from  Pella  eastwards)  now  referred  to  as  P. 
broadleyi  (Branch  & Whiting  1997;  Scott  et  at.  2004). 
Current  research  into  the  molecular  systematics  of  P.  cap- 
ensis suggests  the  existence  of  a species  complex  (S. 
Keogh  et  al.  unpubl.  data).  Taxonomic  studies  reveal  that 
the  Richtersveld,  Namaqualand  and  Fish  River  Canyon 
populations  may  all  represent  valid  species  (S.  Keogh  & 
M.J.  Whiting  unpubl.  data). 

Distribution:  Endemic  to  southern  Africa.  In  the  Atlas 
region  it  is  found  in  the  Northern  Cape,  extending  from 
Namaqualand  in  the  south  to  the  Richtersveld  and  Gariep 
Desert  region  in  the  north.  North  of  the  Orange  River,  in 
southern  Namibia,  the  taxon  is  known  from  the  Hunsberg, 
Huamsib  and  Ploegberg  mountains,  and  the  Fish  River 
Canyon  (Branch  & Whiting  1997). 

Habitat:  Rupicolous,  typically  living  on  granite,  gneiss  and 
shale  rock  outcrops.  Uses  narrow  crevices  for  refuge  and 
frequently  uses  shelf  rock  such  as  exfoliation  domes,  in 
conjunction  with  large  boulders.  In  dry  areas  it  is  typi- 
cally associated  with  water  (Orange  River  and  Fish  River 
Canyon).  In  the  south  it  occupies  the  moister  Succulent 
Karoo  Biome.  Typically  found  on  relatively  small  rock  out- 
crops or  the  lower  slopes  of  mountains,  at  elevations  of 
40-1  000  m (Branch  & Whiting  1997). 

Bioregion:  Richtersveld;  Namaqualand  Hardeveld;  Gariep 
Desert;  Bushmanland;  Southern  Namib  Desert;  Namaqua- 
land Cape  Shrublands. 

Assessment  rationale:  Fairly  widespread  and  common. 
However,  if  the  Richtersveld,  Namaqualand  and  Fish  River 
Canyon  populations  are  found  to  be  valid  species,  their 
conservation  status  will  have  to  be  re-assessed. 

Conservation  measures:  None  recommended. 


Platysaurus  capensis,  male — Richtersveld,  NC  J.  Marais 
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Platysaurus  guttatus  A.  Smith,  1849 

DWARF  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  Platysaurus  guttatus  was  rendered  a mono- 
typic  species  when  P.  guttatus  minor  was  elevated  to  spe- 
cies status  by  Jacobsen  & Newbery  (1989). 

Distribution:  Considered  endemic  to  Limpopo,  South  Af- 
rica (Jacobsen  1989),  although  it  may  also  occur  in  east- 
ern Botswana. 

Habitat:  Rupicolous,  inhabiting  small  rocky  ridges  and 
outcrops.  Narrow  (<5  mm  high)  crevices  are  important 
refuges;  found  at  altitudes  of  1 000-1  300  m (Jacobsen 
1989). 

Bioregion:  Central  Bushveld. 

Assessment  rationale:  Widespread,  with  an  EOO  and  AOO 
above  the  Vulnerable  thresholds.  Nevertheless,  the  range 
is  severely  fragmented  and  the  species  should  be  moni- 
tored in  the  future. 

Conservation  measures:  None  recommended. 


Platysaurus  guttatus,  male — Farm  Sweethome  near  Sebotane,  LIMP 

M.  Whiting 


Platysaurus  intermedius  intermedius 
Matschie,  1891 
COMMON  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previous  (Scott  et  al.  2004)  and  current  (S. 
Keogh  et  al.  unpubl.  data)  molecular  work  suggests  that 


Platysaurus  Intermedius  Intermedius,  male — Cleveland  NR,  Phalaborwa, 
MPM  M.  Burger 


the  R Intermedius  complex  will  undergo  significant  taxo- 
nomic change,  and  P.  Intermedius  may  become  a mono- 
typic  species. 

Distribution:  Endemic  to  South  Africa.  Most  of  the  range 
is  located  in  Limpopo,  with  peripheral  localities  in  Mpu- 
malanga. 
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Habitat:  Rupicolous,  occupying  rocky  hillsides,  outcrops 
and  bedrock  away  from  hills  (Jacobsen  1989).  Narrow 
rock  crevices  provide  important  refuges.  Occurs  at  alti- 
tudes of  390-1  200  m (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Lowveld;  Mopane. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Platysaurus  intermedius  intermedius,  female — Cleveland  NR,  Phalaborwa, 
MPM  M.  Burger 


Platysaurus  intermedius  inopinus 
Jacobsen,  1994 
UNEXPECTED  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Endangered  Blab(iii)+2ab(iii) 

Endemic 

Taxonomy:  This  subspecies  is  currently  part  of  a molecular 
systematics  and  taxonomic  study  of  the  genus  Platysau- 
rus (S.  Keogh  et  al.  in  prep.).  It  is  likely  to  be  elevated  to 
species  status. 

Distribution:  Endemic  to  the  northwestern  region  of  Lim- 
popo Province,  South  Africa.  Occurs  in  a very  restricted 
area  about  9 km  southwest  of  Blouberg  Mountain  (Jacob- 
sen 1994a). 

EOO:  374  km2  (confidence:  medium);  AOO:  127  km2 
(confidence:  medium). 

Habitat:  Occupies  low  sandstone  ridges  and  outcrops 
where  it  is  dependent  on  narrow  rock  crevices  for  refuge; 
occurs  at  elevations  of  about  1 000  m (Jacobsen  1994a). 

Vegetation  type:  SVcb  18  Roodeberg  Bushveld;  SVcb 
19  Limpopo  Sweet  Bushveld;  SVcb  20  Makhado  Sweet 
Bushveld. 

Assessment  rationale:  This  species  has  an  extremely 
restricted  distribution  (EOO  and  AOO  less  than  Endan- 
gered thresholds  [Bl+2]).  The  subpopulations  are  all 
in  relatively  close  proximity  and  thus  occupy  fewer  than 
five  locations  [Bla  + 2a].  Although  these  lizards  are  rupi- 
colous, they  are  probably  dependent  on  surrounding  habi- 


tat for  insect  prey.  However,  the  area  surrounding  their 
rock  outcrops  is  often  overgrazed  or  planted  over  with 
crops.  It  is  therefore  likely  that  their  habitat  quality  has 
decreased  with  increasing  human  habitation  in  the  area 
[Blb(iii)+2b(iii)]. 

Threats:  Although  the  taxon  is  rupicolous,  it  is  likely  to  de- 
pend on  productive  land  between  rock  outcrops  for  disper- 
sal and  for  their  role  in  supporting  insect  prey.  The  greatest 
threat  is  thus  degradation  of  habitat  through  overgrazing 
and  agriculture  (crops).  The  use  of  insecticides  at  local 
settlements  will  reduce  the  prey  population  and  result  in 
incidental  ingestion  of  toxins  by  lizards. 


Platysaurus  intermedius  inopinus,  male — Glen  Alpine  Dam,  Bochum, 
LIMP  M.J.  Whiting 


Platysaurus  intermedius  inopinus,  female — Glen  Alpine  Dam,  Bochum, 
LIMP  M.J.  Whiting 
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Conservation  measures:  Conduct  a PHVA  and  estab- 
lish a BMP-S.  As  a first  step  towards  the  management 
plan,  survey  all  potential  habitats  consisting  of  Water- 
berg  sandstone  rock  outcrops.  Then,  assess  this  habitat 
in  the  context  of  the  surrounding  vegetation  in  which  in- 
sect prey  lives.  It  is  imperative  to  understand  how  veg- 
etation and  insect  availability  interact  and  in  turn,  affect 
the  presence  and  abundance  of  R i.  inopinus.  Further- 


more, if  the  terrain  surrounding  rock  outcrops  is  devoid  of 
vegetation,  this  could  impede  lizard  dispersal.  Given  the 
small  size  of  outcrops,  dispersal  is  likely  to  be  an  impor- 
tant factor  regulating  population  growth  in  this  taxon.  Fu- 
ture conservation  measures  should  thus  address  whether 
it  is  necessary  to  restore  vegetation  in  the  surrounding 
terrain  for  the  purposes  of  population  maintenance  and 
growth. 


Platysaurus  intermedius  natalensis 
FitzSimons,  1948 
KWAZULU-NATAL  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previous  (Scott  et  al.  2004)  and  current  (S. 
Keogh  et  al.  unpubl.  data)  molecular  work  suggests  that 
the  P.  intermedius  complex  will  undergo  significant  taxo- 
nomic change.  The  possibility  that  P.  i.  natalensis  is  a full 
species  is  under  consideration. 

Distribution:  Endemic  to  the  Atlas  region  where  it  is  found 
in  southern  Swaziland,  southeastern  Mpumalanga  and 
northern  KwaZulu-Natal. 

Habitat:  Occupies  rock  outcrops  at  altitudes  of  600- 
900  m (Jacobsen  1989).  Favours  bedrock  with  exfoliating 
sheets  and  associated  boulders.  Crevices  are  important 
for  refuge. 

Bioregion:  Lowveld;  Sub-Escarpment  Grassland. 

Assessment  rationale:  There  is  no  evidence  of  a popula- 
tion decline  and  this  subspecies  is  currently  considered 
Least  Concern.  Flowever,  EOO  is  small  (13  015  km2  [Bl]) 
and  the  range  is  fragmented.  Much  of  the  land  connect- 
ing the  rocky  outcrops  inhabited  by  these  lizards  is  being 


transformed  and  degraded  by  human  activity,  and  the  use 
of  pesticides  by  local  farmers  may  affect  insect  prey. 

Conservation  measures:  Carry  out  baseline  population 
sampling  to  assess  current  distribution  and  abundance. 
Many  subpopulations  exist  in  areas  with  high  human 
densities,  but  because  these  lizards  are  rupicolous,  their 
habitat  is  not  particularly  susceptible  to  land  transforma- 
tion. 
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Platysaurus  intermedius  parvus 
Broadley,  1976 
BLOUBERG  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previous  (Scott  et  al.  2004)  and  current  (S. 
Keogh  et  at.  unpubl.  data)  molecular  work  suggests  that 
the  P.  intermedius  complex  will  undergo  significant  taxo- 
nomic change.  Jacobsen  (1989)  suggested  that  P.  i.  par- 
vus could  be  a full  species  and  this  is  under  consideration. 

Distribution:  Endemic  to  the  Blouberg  range  in  Limpopo 
Province,  South  Africa. 

Habitat:  Found  on  rocky  slopes  and  outcrops  consisting 
of  Blouberg  sandstone.  Requires  narrow  rock  crevices  for 
refuge  and  occurs  at  altitudes  of  1 000-1  200  m (Jacob- 
sen 1989). 

Vegetation  type:  SVcb  19  Limpopo  Sweet  Bushveld;  SVcb 
21  Soutpansberg  Mountain  Bushveld;  SVcb  18  Roode- 
berg  Bushveld. 

Assessment  rationale:  EOO  (168  km2)  and  AOO 
(145  km2)  are  lower  than  the  Endangered  thresholds. 
However,  there  is  no  information  on  population  size  or  in- 
dications of  population  decline,  and  there  are  no  indica- 
tions of  reduction  in  quality  of  habitat.  Nevertheless,  there 
are  concerns  about  future  collecting  for  the  pet  trade,  and 
the  damage  caused  to  this  lizard’s  habitat  when  crevices 
are  broken  open. 

Conservation  measures:  Survey  baseline  population  abun- 
dance and  the  extent  of  the  species’  distribution  on  the 
Blouberg  range,  and  monitor  the  population.  Provide  pro- 
tection from  future  collecting  for  the  pet  trade.  Collecting 
of  flat  lizards  often  involves  substantial  damage  to  their 
habitat  when  crevices  are  broken  open,  so  this  should  be 
discouraged.  Protective  legislation  may  be  required. 


Platysaurus  intermedius  parvus,  male — Blouberg,  LIMP  M.  Burger 


Platysaurus  intermedius  rhodesianus 
FitzSimons,  1941 
ZIMBABWE  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 

Taxonomy:  Molecular  data  presented  by  Scott  et  al. 
(2004)  placed  P.  i.  rhodesianus  in  a separate  clade  with  P. 
imperator  and  P.  torquatus,  rather  than  in  a clade  with  P. 
i.  intermedius  and  other  P.  intermedius  subspecies,  and 
R lebomboensis,  P.  minor,  P.  monotropis  and  P.  orienta- 
lis.  This  study,  and  current  molecular  work  (S.  Keogh  et 
al.  unpubl.  data),  suggest  that  the  P.  intermedius  complex 
will  undergo  significant  taxonomic  change  and  it  is  likely 
that  P i.  rhodesianus  will  be  elevated  to  species  status. 
Furthermore,  P.  i.  rhodesianus  is  widespread,  with  some 
populations  separated  by  significant  physical  barriers  (e.g. 
Limpopo  River)  that  are  expected  to  constrain  gene  flow. 
Also,  a number  of  populations  show  significant  morpho- 
logical variation,  suggesting  that  P.  i.  rhodesianus  may 
represent  a species  complex. 

Distribution:  Endemic  to  the  southern  African  subregion. 
It  occurs  in  the  northern  part  of  Limpopo  Province  in  South 
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Africa,  in  eastern  Botswana,  southern  Zimbabwe  and  the 
southern  part  of  Manica  Platform  in  Mozambique  (Broad- 
ley  1978;  Jacobsen  1989). 

Habitat:  Found  in  a wide  range  of  rocky  habitats  includ- 
ing sandstone,  granite  and  gneiss.  Favours  areas  with  ex- 
foliating bedrock  and  associated  free-standing  boulders 


(Jacobsen  1989).  Dependent  on  narrow  crevices  for  ref- 
uge. Occurs  at  elevations  of  300-800  m in  South  Africa 
(Jacobsen  1989)  and  up  to  about  1 100  m in  Zimbabwe. 

Bioregion:  Mopane;  Central  Bushveld. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Platysaurus  intermedius  rhodesianus,  male — near  Musina,  LIMP  J.  Marais 


Platysaurus  intermedius  rhodesianus,  female — Venetia  Limpopo  NR,  LIMP 

M.  Burger 


Platysaurus  intermedius  wilhelmi 
Hewitt,  1909 
WILHELM’S  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  Molecular  data  presented  by  Scott  et  al. 
(2004)  placed  P.  i.  wilhelmi  in  a separate  clade  with  P. 
lebomboensis,  far  removed  from  P.  i.  intermedius.  This 
study  and  current  molecular  work  (S.  Keogh  et  al.  unpubl. 
data)  suggest  that  the  P.  intermedius  complex  will  under- 
go significant  taxonomic  change,  and  that  P.  i.  wilhelmi  is 
likely  to  be  elevated  to  species  status. 

Distribution:  Endemic  to  Mpumalanga  and  Limpopo  prov- 
inces, South  Africa.  It  may  occur  peripherally  in  Swaziland 
and  Mozambique. 

Habitat:  Commonly  occurs  on  granite  outcrops  and  insel- 
bergs  where  it  uses  open,  exposed  rock  with  associated 
boulders  (Jacobsen  1989).  Narrow  rock  crevices  are  im- 
portant for  refuge.  Vegetation  surrounding  rock  outcrops  is 
frequently  quite  dense  and  juveniles  may  escape  predators 
by  running  into  it  (M.J.  Whiting  et  al.  2003). 

Bioregion:  Lowveld;  Mesic  Highveld  Grassland. 

Assessment  rationale:  Although  the  range  is  relatively 
fragmented,  Wilhelm’s  Flat  Lizard  is  sufficiently  wide- 
spread and  abundant  not  to  be  of  conservation  concern. 

Conservation  measures:  Although  this  flat  lizard  is  rupi- 
colous,  the  intervening  land  connecting  rock  outcrops 
could  be  important  for  dispersal  and  for  supporting  insect 
prey.  Where  possible,  therefore,  maintain  natural  vegeta- 
tion between  rock  outcrops  and  prevent  overgrazing. 


Platysaurus  intermedius  wilhelmi,  male — Sabie,  MPM  W.R.  Schmidt 
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Platysaurus  lebomboensis 
Jacobsen,  1994 
LEBOMBO  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  southern  African  subregion. 
Occurs  on  the  Lebombo  Mountain  Range  in  South  Afri- 
ca (eastern  Mpumalanga,  northeastern  KwaZulu-Natal), 
Swaziland  and  Mozambique  (Jacobsen  1994a). 

Habitat:  Occupies  rock  outcrops  and  rhyolite  dwalas 
where  it  favours  bedrock  and  associated  boulders,  tak- 
ing refuge  in  rocky  crevices.  Occurs  at  altitudes  of  600- 
800  m (Jacobsen  1989,  1994a). 

Vegetation  type:  SVI  16  Southern  Lebombo  Bushveld;  SVI 
23  Zululand  Lowveld;  SVI  17  Lebombo  Summit  Sourveld; 
SVI  20  Western  Maputaland  Clay  Bushveld;  SVI  5 Tshok- 
wane-Hlane  Basalt  Lowveld. 

Assessment  rationale:  Although  it  has  a small  EOO  of 
<5  000  km2  [Bl],  this  species  occurs  on  the  slopes  of 
the  Lebombo  Mountains  and  is  considered  secure  with  no 
known  immediate  threats. 

Conservation  measures:  None  recommended. 


Platysaurus  lebomboensis,  male — Manyiseni  region,  Lebombo  Mtns,  KZN 

M.  Burger 


Platysaurus  minor  FitzSimons,  1930 

WATERBERG  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  First  described  as  a subspecies  of  Platysaurus 
guttatus , but  later  elevated  to  species  status  by  Jacobsen 
& Newbery  (1989)  mainly  because  the  two  forms  had 


been  found  in  sympatry  with  no  obvious  intergradation. 
Furthermore,  these  authors  noted  that  P.  guttatus  sensu 
stricto  had  more  variable  lateral  stripes,  although  the  mor- 
phological differences  between  the  two  species  appear  to 
be  minimal. 

Distribution:  Endemic  to  the  western  half  of  Limpopo, 
South  Africa  where  it  occurs  throughout  the  Waterberg 
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range,  extending  into  the  foothills  of  the  Blouberg  range 
to  the  north. 

Habitat:  Found  on  low-lying  isolated  rock  outcrops 
and  on  the  lower  slopes  of  mountains,  at  elevations  of 
900-1  400  m.  Prefers  areas  of  rocky  shelf  with  associ- 
ated boulders  and  narrow  crevices  that  can  be  used  for 
refuge  (Jacobsen  1989). 

Bioregion:  Central  Bushveld. 

Assessment  rationale:  Has  a relatively  wide  distribution 
and  is  generally  locally  abundant. 

Conservation  measures:  None  recommended. 


Platysaurus  minor,  female — 30  km  E of  Sentrum,  LIMP  M.  Burger 


Platysaurus  monotropis  Jacobsen,  1994 

ORANGE-THROATED  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Endangered  Blab(iii)+2ab(iii) 

Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  Limpopo  Province,  South  Africa. 
Has  an  extremely  restricted  distribution  and  is  known  from 
only  two  QDGCs  (2328BB,  2328BD). 

EOO:  185  km2  (confidence:  medium);  AOO:  130  km2 
(confidence:  medium). 

Habitat:  Found  on  rocky  outcrops  of  Waterberg  sandstone 
at  elevations  of  1 200  m (Jacobsen  1989,  1994a).  These 
outcrops  are  typically  small  and  may  range  in  size  from 
<30  m in  diameter  to  >500  m in  diameter;  they  may  be 
as  close  as  50  m apart  or  more  than  1 km  apart  (Korner 
et  al.  2000).  The  species  is  dependent  on  narrow  rocky 
crevices  for  refuge. 

Vegetation  type:  SVcb  18  Roodeberg  Bushveld. 

Assessment  rationale:  Has  an  extremely  restricted  dis- 
tribution with  EOO  and  AOO  well  below  the  Endangered 
thresholds.  Subpopulations  are  all  in  relatively  close  prox- 
imity and  comprise  less  than  five  locations  [Bla  + 2a]. 
Although  these  lizards  are  rupicolous,  they  are  probably 
dependent  on  healthy  surrounding  habitat  for  their  insect 
prey.  The  area  surrounding  their  rock  outcrops  is  often 
heavily  overgrazed  or  planted  with  crops.  It  is  therefore 
likely  that  habitat  quality  has  decreased  with  increasing 
human  habitation  in  the  area  [Blb(iii)+2b(iii)]. 

Threats:  Plausible  threats  are  agriculture  (crops),  over- 
grazing  and  wood  harvesting.  Although  these  activities  do 
not  affect  the  lizards  directly,  they  are  likely  to  affect  the 
availability  of  their  insect  prey.  The  future  severity  of  these 
threats  may  depend  upon  human  population  growth  rate  at 
nearby  communities.  This  lizard  occurs  on  small  isolated 
rock  outcrops  that  in  some  cases  may  support  fewer  than 
20  individuals  (Korner  et  al.  2000).  The  size  of  subpopu- 
lations is  likely  to  be  a function  of  outcrop  size  and  might 
also  be  affected  by  interspecific  competition  with  P.  minor 
(Korner  et  al.  2000).  Small  size  of  many  subpopulations 
make  them  more  susceptible  to  natural  and  anthropogenic 
environmental  perturbations.  Because  of  the  small  range  of 
P.  monotropis , and  the  vulnerability  of  its  habitat  of  small 
rock  outcrops,  any  future  collection  for  commercial  purpos- 
es could  be  greatly  detrimental  to  the  population. 

Conservation  measures:  Conduct  a PHVA  and  establish  a 
BMP-S.  As  a first  step  to  the  latter,  survey  all  potential  habi- 


Platysaurus monotropis,  male — Makgabeng  area,  W of  Senwabarwana 
(Bochum),  LIMP  M.  Burger 


tat  consisting  of  Waterberg  sandstone  rock  outcrops  (the 
species  will  be  easily  visible  if  present).  Assess  this  habitat 
in  the  context  of  the  surrounding  vegetation  in  which  the 
species’  insect  prey  lives.  It  is  imperative  to  gain  an  under- 
standing of  how  vegetation  and  insect  availability  interact 
and  affect  the  presence  and  abundance  of  P.  monotropis. 
Furthermore,  if  the  terrain  surrounding  rocky  outcrops  is 
devoid  of  vegetation,  this  could  impede  dispersal.  Given  the 
small  size  of  occupied  outcrops,  dispersal  is  likely  to  be  an 
important  factor  regulating  population  growth.  Future  con- 
servation measures  should  therefore  address  the  question 
of  whether  vegetation  restoration  in  the  surrounding  terrain 
is  important  for  population  maintenance  and  growth. 
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Platysaurus  orientalis  orientalis 
FitzSimons,  1941 
SEKHUKHUNE  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  genus  Platysaurus  is  being  revised.  An 
analysis  of  molecular  data  will  help  resolve  the  status  of 
R orientalis  fitzsimonsi  (S.  Keogh,  M.  Whiting  & D.G. 
Broadley  in  prep.). 

Distribution:  Endemic  to  Mpumalanga  and  Limpopo  prov- 
inces, South  Africa,  occurring  along  the  eastern  escarp- 
ment and  associated  mountain  ranges,  mainly  in  Sekhuk- 
hune  district. 

Habitat:  Occupies  rock  outcrops  typically  composed  of 
granites  and  quartzites  (Jacobsen  & Newbery  1989).  Nar- 
row vertical  and  horizontal  crevices  are  important  for  ref- 
uge (Jacobsen  1989).  Exposed  bedrock  with  free-standing 
boulders  is  favoured.  Occurs  at  altitudes  of  700-1  700  m 
(Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Mesic  Highveld  Grassland. 


Platysaurus  orientalis  orientalis,  male — Abel  Erasmus  Pass,  MPM 

M.  Burger 


Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  Monitor  the  extent  and  intensi- 
ty of  granite  mining  within  its  range.  Provide  protection 
against  commercial  exploitation  for  the  pet  trade.  Conduct 
research  into  basic  biology  and  population  trends. 


Platysaurus  orientalis  orientalis,  female — Farm  Kalkfontein,  about  25  km 
SSE  of  Steel  poo  rt,  MPM  M.  Burger 


Platysaurus  orientalis  fitzsimonsi 
Loveridge,  1944 
FITZSIMONS’  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  genus  Platysaurus  is  being  revised.  An 
analysis  of  molecular  data  will  help  resolve  the  status  of 
this  subspecies  (S.  Keogh  et  al.  in  prep.). 

Distribution:  Endemic  to  the  Sekhukhuneland  region  of 
Mpumalanga  and  Limpopo  Provinces,  South  Africa.  The 
most  easterly  locality  (2430CC)  is  represented  by  a Virtual 
Museum  record. 

EOO:  2 315  km2  (confidence:  high);  AOO:  1 327  km2 
(confidence:  medium). 


Habitat:  Found  on  low-lying  rocky  ridges,  particularly 
where  there  is  exfoliating  granite  with  free-standing  boul- 
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ders.  Narrow  crevices  are  important  for  refuge.  Occurs  at 
elevations  of  900-1  500  m (Jacobsen  1989). 

Vegetation  type:  SVcb  12  Central  Sandy  Bushveld;  SVcb 
27  Sekhukhune  Plains  Bushveld;  SVcb  15  Springbok- 
vlakte  Thornveld. 

Assessment  rationale:  This  subspecies  has  a restricted 
range  (EOO  <5  000  km2  and  AOO  <2  000  km2)  that  is 
severely  fragmented  [Bla+2a]  and  it  should  therefore  be 
considered  Near  Threatened.  The  reason  for  the  fragment- 
ed distribution  is  not  clear,  but  it  may  be  partly  the  result 
of  anthropogenic  factors.  There  are  no  immediate  threats, 
but  mining  could  become  a threat  in  the  future. 

Threats:  Although  most  mines  are  situated  further  to  the 
east,  mining  could  become  a threat  in  the  future.  Because 
of  its  limited  distribution  and  dispersal  capabilities,  any 
habitat  disturbance  could  have  a major  impact  on  this  flat 
lizard. 

Conservation  measures:  Assess  distribution  and  abun- 
dance. Because  of  its  localised  distribution,  P.  o.  fitzsi- 
monsi  would  be  best  conserved  by  habitat  protection; 
therefore,  assess  and  manage  the  potential  threat  posed 
by  mining.  Conduct  a BMP-S. 


Platysaurus  orientalis  fitzsimonsi,  male — about  3 km  NE  of  Ga-Mahlanya, 
LIMP  M.  Burger 


Platysaurus  relictus  Broadley,  1976 

SOUTPANSBERG  FLAT  LIZARD 

Martin  J.  Whiting 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Soutpansberg  Range  in  Lim- 
popo Province,  South  Africa.  Within  the  Soutpansberg,  it 
is  most  common  on  northern  slopes  where  there  is  less 
rainfall  and  more  exposed  rock  without  big  tracts  of  forests 
(Jacobsen  1989). 

Habitat:  Occurs  on  north-facing  rocky  slopes  and  the 
crowns  of  ridges  on  the  Soutpansberg,  where  it  is  depend- 
ent on  narrow  rock  crevices  for  refuge.  Rocky  areas  with 
extensive  sheet  rock  and  loose  boulders  are  particularly 
favoured  (Jacobsen  1988e,  1989). 

Vegetation  type:  SVmp  1 Musina  Mopane  Bushveld;  SVcb 
21  Soutpansberg  Mountain  Bushveld;  SVI  8 Tzaneen  Sour 
Bushveld. 

Assessment  rationale:  Has  a restricted  range  (EOO  = 
2 606  km2  and  AOO  = 1 976  km2)  but  there  is  no  evi- 
dence of  severe  range  fragmentation  or  a decline  in  habi- 
tat extent  or  quality,  and  there  are  no  immediate  threats. 
However,  there  may  be  an  indirect  threat  from  agricul- 
tural activity,  particularly  in  the  southern  part  of  the  range 
where  the  use  of  insecticides  may  impact  local  popula- 
tions. Food  availability  may  be  reduced  due  to  insecticide 
use  and  secondary  ingestion  of  toxins.  In  the  past,  popula- 
tions were  threatened  by  collection  for  the  pet  trade,  but 
this  was  later  ameliorated  through  protective  legislation 
(Jacobsen  1988e). 

Conservation  measures:  Monitor  the  quality  of  surround- 
ing habitat  as  this  may  influence  insect  prey  availability 
which  could  be  critical  for  the  survival  of  the  species. 


Platysaurus  relictus,  male — Watwaterpoort,  NW  of  Louis  Trichardt,  LIMP 

J.  Marais 
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CHAPTER  13 

Family  Gerrhosauridae 


Michael  F.  Bates 


The  Gerrhosauridae  is  one  of  seven  scincomorph  fam- 
ilies. Together  with  the  Cordylidae,  it  forms  part  of  the 
Cordyliformes  clade  (Lang  1991).  There  is,  however,  a 
history  of  disagreement  amongst  authors  as  to  whether 
the  Cordyliformes  comprises  a single  family,  the  Cordyli- 
dae Gray,  1837  (e.g.  Odiernaefa/.  2002 — molecular  and 
karyological  data),  two  families,  namely  Cordylidae  and 
Gerrhosauridae  Fitzinger,  1843  (e.g.  Loveridge  1942; 
FitzSimons  1943;  Lang  1991 — morphology),  or  one  fam- 
ily with  two  subfamilies,  namely  Cordylinae  and  Gerrho- 
saurinae  (e.g.  Wermuth  1968 — morphology).  Since  Lang 
(1991),  most  authors  have  accepted  or  confirmed  the 
monophyly  of  Gerrhosauridae  (e.g.  molecular  analyses  of 
Frost  et  al.  2001  and  Lamb  etal.  2003). 

There  are  38  gerrhosaurid  species  in  seven  genera.  The 
Gerrhosauridae  consists  of  two  subfamilies,  the  Gerrho- 
saurinae  from  mainland  sub-Saharan  Africa,  and  the  Zon- 
osaurinae  from  Madagascar  (including  the  offshore  islands 
of  Comoros,  Gloriosa  and  Cosmoledo).  The  Gerrhosauri- 
nae  consists  of  five  genera,  namely  Tetradactylus  (eight 
species),  Gerrhosaurus  (eight  species),  Matobosaurus 
(two  species),  Broadleysaurus  (one  species)  and  Cordylo- 
saurus  (one  species),  whereas  the  Zonosaurinae  contains 
two  genera,  namely  Zonosaurus  (17  species)  and  Trachy- 
loptychus  (two  species)  (Branch  1998;  Broadley  2007; 
Glaw  & Vences  2007).  Within  the  Atlas  region  there  are 
13  species  in  five  genera. 

The  mtDNA  analyses  of  Lamb  et  al.  (2003)  and  Lamb 
& Bauer  (2013)  indicated  that  the  stout-bodied  G.  ma- 
jor constituted  a lineage  distinct  from  other  Gerrhosau- 
rus, and  showed  that  Cordylosaurus  and  Tetradactylus 
were  embedded  within  Gerrhosaurus.  This  suggested 
that  a new  genus  may  be  required  for  G.  major  and  that 
Cordylosaurus  may  be  referable  to  the  genus  Tetradacty- 
lus. However,  the  latter  groupings  were  not  strongly  sup- 
ported. Lamb  et  al.  (2003)  and  Lamb  & Bauer  (2013) 
also  showed  that  the  monotypic  genus  Angolosaurus  {A. 
skoogi ) was  embedded  within  Gerrhosaurus,  to  which  it 
was  transferred.  Nance's  (2007)  study  of  cranial  osteol- 
ogy questioned  the  latter  proposal  but  failed  to  provide 
any  substantial  evidence  to  the  contrary.  A subsequent 
molecular  phylogeny  (Bates  et  al.  2013)  with  better  sam- 
pling, recognised  Cordylosaurus  and  Tetradactylus,  and 
determined  that  Gerrhosaurus  was  paraphyletic,  consist- 
ing of  three  genera,  including  the  newly-named  Broad- 
leysaurus (for  ‘G.  major1)  and  Matobosaurus  (for  lG.  val- 
idus ’).  The  only  recently  described  gerrhosaurid  from  the 


African  mainland  is  Tetradactylus  udzungwensis  (Salvidio 
et  al.  2004),  but  for  Madagascar  five  species  of  Zonosau- 
rus have  been  described  in  the  last  20  years.  An  analysis 
of  morphological  variation  in  Tetradactylus  is  underway 
(M.F.  Bates  in  prep.). 

Gerrhosaurids  are  diurnal,  usually  solitary  and  mainly  ter- 
restrial, although  both  species  of  Matobosaurus  form  loose- 
ly-structured colonies  and  are  entirely  rupicolous  (Jacobsen 
1989;  Branch  1998).  Gerrhosaurus  consists  of  medium  to 
large  robust-bodied  lizards  that  often  use  burrows  for  shelter, 
whereas  Cordylosaurus  and  Tetradactylus  are  both  small, 
elongate  lizards  that  shelter  under  stones  or  in  tufts  of  grass 
(Branch  1998).  Gerrhosaurus  skoogi  is  a large  species  with 
a spade-like  snout  and  is  adapted  to  life  in  the  dunes  of  the 
northern  Namib  Desert.  Members  of  the  genus  Tetradac- 
tylus display  varying  degrees  of  limblessness,  from  T.  seps 
with  four  well-developed  but  short  limbs  and  pentadactyl 
feet,  to  T.  fitzsimonsi  with  no  forelimbs  and  spike-like  hind- 
limbs.  The  most  elongated  and  limbless  forms  are  adapted 
to  rapid  serpentiform  movement  in  low-growing  grass,  karoo 
and  fynbos  vegetation.  Despite  the  morphological  dissimi- 
larity between  the  various  forms,  all  gerrrhosaurids  have  a 
prominent  granular  lateral  body  fold. 

Gerrhosaurids  prey  on  a variety  of  insects  such  as  grasshop- 
pers, beetles  and  termites,  but  also  take  other  arthropods 
such  as  scorpions,  millipedes  and  snails,  as  well  as  fruits 
and  flowers.  Both  Broadleysaurus  and  Matobosaurus  occa- 
sionally eat  smaller  lizards  (Jacobsen  1989;  Branch  1998) 
and  in  the  case  of  M.  validus,  even  birds  (G.J.  Alexander 
pers.  comm.).  All  species  are  considered  oviparous,  usu- 
ally producing  clutches  of  1-9  eggs,  although  reproductive 
information  for  some  species  is  lacking  (Branch  1998).  In 
some  areas  Tetradactylus  africanus  females  display  an  in- 
teresting egg-laying/incubation  strategy  by  using  nests  of 
the  ant  Anochetus  faurei  (Mason  & Alexander  1996). 

Most  species  in  the  Atlas  region  are  widely  distributed  and 
fairly  common,  but  in  the  genus  Tetradactylus  one  species 
{T.  eastwoodae ) is  now  considered  Extinct,  while  two  {T. 
breyeri,  T.  fitzsimonsi ) are  classified  as  Vulnerable  due  to 
loss  of  habitat  to  afforestation  and  agricultural  develop- 
ments. Tetradactylus  breyeri  was  previously  classified  as 
Rare  (Branch  1988a)  and  Vulnerable  (IUCN  1996).  Dur- 
ing the  SARCA  project  G.  auritus  was  recorded  from  the 
Atlas  region  for  the  first  time — a Virtual  Museum  record — 
but  because  it  is  known  locally  only  from  this  single  local- 
ity, it  was  not  assessed. 


SURICATA  1 (2014) 


225 


Genus  Broadleysaurus  Bates  & Tolley,  2013 — rough-scaled  plated 

lizards 


This  recently-described  genus  (Bates  et  al.  2013)  con- 
tains a single  species,  Broadleysaurus  major.  It  has  a 
very  large  range  extending  from  the  northeastern  parts 
of  the  Atlas  region  through  the  eastern  half  of  sub-Sa- 
haran Africa  to  southern  Sudan,  Somalia  and  Ethiopia, 
with  scattered  populations  in  Central  and  West  Africa 
which  were  considered  a subspecies  ( Gerrhosaurus  m. 


bottegoi)  by  Broadley  (1987).  These  large  and  stocky 
lizards  (up  to  245  mm  SVL)  are  mainly  terrestrial  but  of- 
ten found  in  rocky  situations  (Jacobsen  1989;  see  Bates 
etal.  2013).  They  prey  on  insects,  millipedes,  small  liz- 
ards and  also  take  flowers  and  fruits;  females  lay  2-6 
eggs  (Branch  1998).  The  species  is  not  of  conservation 
concern. 


Broadleysaurus  major  (Dumeril,  1851) 

ROUGH-SCALED  PLATED  LIZARD 

Michael  F.  Bates 

Regional:  Least  Concern 

Taxonomy:  Broadley  (1987a)  reviewed  geographical  vari- 
ation in  Broadleysaurus  (as  Gerrhosaurus)  major  and  rec- 
ognised two  subspecies,  G.  m.  major  (eastern  and  south- 
eastern Africa)  and  G.  m.  bottegoi  (western,  central  and 
northeastern  Africa),  distinguishable  only  on  the  basis  of 
colour.  Gerrhosaurus  m.  bottegoi  is  dark  brown  to  black 
dorsal ly  whereas  G.  m.  major  is  buff  to  tawny,  with  vari- 
able amounts  of  black  streaking  in  some  areas.  The  dark- 
streaked  G.  m.  grandis,  to  which  southern  African  popu- 
lations were  referred  in  the  past,  is  intermediate  in  colour 
pattern  between  G.  m.  bottegoi  and  G.  m.  major  (Broadley 
1987a).  The  molecular  phylogeny  of  Bates  et  al.  (2013) 
did  not  produce  support  for  G.  m.  bottegoi  as  a separate 
taxon  and  they  treated  B.  major  as  a monotypic  species. 

Distribution:  Widely  distributed  in  the  eastern  half  of  sub- 
Saharan  Africa  south  of  6°N,  from  the  southern  parts  of 
Sudan  and  Ethiopia  southwards  to  the  northeastern  parts 
of  the  Atlas  region,  with  scattered  populations  in  Central 
and  West  Africa  (Broadley  1987).  Within  the  Atlas  region 
it  occurs  in  the  eastern  parts  of  Limpopo  and  Mpumalanga 
as  well  as  northeastern  KwaZulu-Natal,  South  Africa,  and 
in  Swaziland. 

Habitat:  Terrestrial,  usually  solitary  and  often  found  in 
small,  well -vegetated  rock  outcrops  in  savanna,  shelter- 
ing in  crevices,  mammal  burrows  and  disused  termite 


mounds  (Jacobsen  1989;  Branch  1998).  It  has  a wide 
habitat  tolerance  and  may  be  found  in  chambers  under 
rocks  and  near  buildings  (Jacobsen  1989). 

Bioregion:  Lowveld;  Mopane. 

Assessment  rationale:  Widespread  in  the  Atlas  region  and 
occurs  extensively  elsewhere  in  Africa. 

Conservation  measures:  Jacobsen  (1989)  noted  that  in 
Limpopo  and  Mpumalanga  this  subspecies  is  uncommon. 
He  suggested  that  populations  should  be  monitored,  sur- 
veys undertaken,  and  ecological  studies  conducted. 


Broadleysaurus  major,  adult — Greater  Kuduland  Safaris,  LIMP  M.  Burger 


Broadleysaurus  major,  juvenile — Cleveland  NR,  Phalaborwa,  MPM 

M.  Burger 
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Genus  Cordylosaurus  Gray,  1865  [1866] — dwarf  plated  lizards 


This  is  a monotypic  genus  restricted  to  the  arid  western  parts 
of  southern  Africa,  from  southwestern  Angola  through  western 
Namibia  and  into  the  western  parts  of  South  Africa  (Branch 
1998).  Cordylosaurus  subtesselatus  is  a small,  elongate  liz- 
ard that  is  similar  in  appearance  and  closely  related  to  Tet- 


radactylus  (Lamb  et  at.  2003).  It  is  oviparous  (two  eggs  are 
laid  in  November),  diurnal  and  terrestrial,  and  usually  shel- 
ters under  or  between  stones  (Branch  1998).  These  lizards 
are  widespread  and  occur  in  areas  with  limited  threats,  and 
are  therefore  not  considered  to  be  of  conservation  concern. 


Cordylosaurus  subtessellatus 
(A.  Smith,  1844) 

DWARF  PLATED  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 

Taxonomy:  Branch  & Bauer  (1995)  noted  considerable 
variation  in  most  characters  used  by  FitzSimons  (1943) 
to  separate  the  subspecies  C.  trivittatus  trivittatus  and 
C.  t.  australis , and  supported  Loveridge’s  (1942)  conten- 
tion that  these  taxa  are  referable  to  one  variable  species, 
namely  C.  subtessellatus.  Most  authors  subsequent  to 
FitzSimons  (1943)  have  followed  Loveridge's  (1942)  tax- 
onomy (e.g.  Branch  1988b,  1998). 

Distribution:  Occurs  in  the  arid  western  parts  of  south- 
ern Africa,  from  southwestern  Angola  through  western  Na- 
mibia (excluding  true  deserts)  to  the  Northern  and  West- 
ern Cape  provinces  of  South  Africa  (Visser  1984g;  Branch 
1998;  O’Connor  et  al.  2006),  as  far  south  as  the  Clanwil- 
liam  area  and  then  slightly  inland  (excluding  most  of  the 
fynbos  region),  with  outlier  records  at  Karoo  National  Park 
(3222BC)  and  possibly  Mannetjiesberg  (3322DB,  ques- 
tionable sight  record).  The  Atlas  map  contains  almost 
three  times  more  occupied  QDGCs  than  Visser’s  (1984g) 
map. 

Habitat:  Found  among  succulent  and  other  karroid  vegeta- 
tion on  small  rocky  outcrops  in  arid  areas  (Branch  1998). 
Shelters  under  stones  in  sandy  areas  but  has  also  been 
found  in  a hole  at  the  base  of  a Mopane  tree,  Colopho- 


Cordylosaurus  subtessellatus — N of  Swakopmund,  Namibia  G .J.  Alexander 


spermum  mopane  (Loveridge  1942;  Bauer  & Branch 
2003  [2001]).  In  the  Little  Karoo  this  species  was  col- 
lected on  a north-facing  mudstone  ridge  with  karroid-fyn- 
bos  transitional  veld  (Branch  & Bauer  1995).  Occurs  from 
near  sea  level  to  about  1 200  m in  Karoo  National  Park 
near  Beaufort  West  (Branch  & Braack  1989). 

Biome:  Succulent  Karoo;  Fynbos;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  fairly  common;  no 
known  threats. 

Conservation  measures:  None  recommended. 


Cordylosaurus  subtessellatus — Springbok,  NC  J.  Marais 


GERRHOSAURIDAE 


SURICATA  1 (2014) 


227 


Genus  Gerrhosaurus  Wiegmann,  1828 — plated  lizards 


Following  the  transfer  of  Gerrhosaurus  major  to  Broadley- 
saurus , and  G.  validus  to  Matobosaurus,  and  the  resur- 
rection of  G.  intermedius , there  are  now  eight  species  in 
the  genus  Gerrhosaurus  (G.  auritus , G.  bulsi,  G.  flavigula- 
ris,  G.  intermedius,  G.  multilineatus,  G.  nigrolineatus,  G. 
skoogi  and  G.  typus)  (Broadley  & Cotterill  2004;  Broadley 
2007;  Bates  et  al.  2013).  These  lizards  occur  in  central, 
eastern  and  southern  Africa.  Four  species  occur  in  the  At- 
las region  and  one,  G.  typicus , is  endemic  to  South  Africa. 


Plated  lizards  are  robust,  medium-sized  (occasionally  over 
200  mm  SVL),  diurnal,  terrestrial  and  usually  solitary.  Fe- 
males lay  4-12  eggs  in  a clutch  (Branch  1998).  All  spe- 
cies are  widely  distributed  and  none  are  of  conservation 
concern.  Gerrhosaurus  typicus  was  previously  assessed 
as  Rare  in  the  South  African  Red  Data  Book  (McLachlan 
1988a)  and  Near  Threatened  by  the  IUCN  (1996),  but 
the  species  is  now  known  to  have  a wide  range  in  an  area 
with  limited  threats. 


Gerrhosaurus  auritus  Boettger,  1887 

KALAHARI  PLATED  LIZARD; 

GOLDEN  PLATED  LIZARD 

Michael  F.  Bates 

Not  Applicable 

Taxonomy:  First  described  as  Gerrhosaurus  auritus,  this 
taxon  was  treated  as  a subspecies  of  G.  nigrolineatus  by 
Loveridge  (1942)  but  retained  as  a full  species  by  Fitz- 
Simons  (1943)  and  Mertens  (1971).  Broadley  (1971c) 
was  the  first  author  to  treat  auritus  as  a subspecies  of 
G.  multilineatus  (by  default,  using  trinomials  for  G.  m. 
multilineatus  and  referring  southern  material  to  auritus). 
This  arrangement  was  subsequently  followed  by  Broadley 
& Blake  (1979),  Auerbach  (1987)  and  Branch  (1988b, 
1998).  The  taxon  was  revived  as  a valid  species  by  Griffin 
(2003)  and  has  been  treated  as  such  by  most  subsequent 
authors  (e.g.  Broadley  & Cotterill  2004;  Adolphs  2006; 
Broadley  2007;  Bates  et  al.  2013). 

Distribution:  Endemic  to  southern  Africa.  It  occurs  in  the 
northern  half  of  Namibia  and  most  of  Botswana,  extend- 
ing into  the  adjacent  Flwange  region  of  western  Zimbabwe 
(Branch  1998).  The  SARCA  Virtual  Museum  record  (see 
photo)  from  Ellisras  district  in  Limpopo  represents  the  first 
record  of  this  species  in  the  Atlas  region.  This  adult  speci- 
men (snout-to-vent  lenght  = 147  mm)  was  collected  in 
2008  by  a team  led  by  Andrew  Cauldwell.  The  nearest  re- 
corded localities  are  in  Botswana  (Auerbach  1987),  about 
200  km  to  the  west-south-west  of  the  South  African  record. 


Gerrhosaurus  auritus — near  Kome  Pan,  Botswana  W.D.  Haacke 


Habitat:  Found  in  holes  that  it  digs  around  the  roots  of 
shrubs  in  bushveld  and  Kalahari  sandveld  (Branch  1998). 

Bioregion:  Central  Bushveld. 

Assessment  rationale:  Not  assessed  as  it  is  known  from 
only  one  record  in  the  Atlas  region. 

Conservation  measures:  Conduct  a detailed  survey  in  the 
vicinity  of  the  single  known  local  record  to  establish  the 
extent  of  this  species'  range  in  the  Atlas  region. 


Gerrhosaurus  auritus — Farm  Groenfontein,  44  km  WNW  of  Lephalale,  LIMP 
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Gerrhosaurus  flavigularis 
Wiegmann,  1828 
YELLOW-THROATED  PLATED  LIZARD 

Michael  F.  Bates 

Regional:  Least  Concern 

Taxonomy:  A molecular  study  confirmed  that  Gerrhosau- 
rus flavigularis  is  the  sister  group  to  the  G.  nigrolineatus 
species  complex  (see  G.  intermedius  account  below)  and 
sub-structuring  of  its  populations  indicated  that  further  in- 
vestigations are  required  (Bates  et  al.  2013). 

Distribution:  Endemic  to  sub-Saharan  Africa.  Occurs  in 
coastal  areas  in  the  Western  and  Eastern  Cape,  north- 
wards through  the  eastern  parts  of  southern  Africa  to  Ethi- 
opia and  Sudan,  with  an  isolated  relict  population  near 
Gobabis  in  Namibia  (Branch  1998;  Uetz  2012).  Popu- 
lations in  the  Western  and  Eastern  Cape  appear  to  be 
isolated  from  one  another  and  from  the  main  population 
further  north.  This  species  is  very  widespread  and  com- 
monly reported  in  the  northeastern  parts  of  the  Atlas  re- 
gion. Visser’s  (1984g)  records  at  2823AC  (question  mark 
on  map)  and  3124AB  (not  plotted)  in  the  Northern  Cape 
are  slightly  out  of  the  species’  normal  range  and  therefore 
require  confirmation. 

Habitat:  Found  in  a variety  of  grassland,  savanna  and  fyn- 
bos  habitats  as  well  as  in  low,  open  coastal  forest,  shelter- 
ing in  burrows  dug  at  the  base  of  bushes  and  under  rocks 
(Branch  1998).  In  the  Free  State  Province  it  is  found  on 
rocky  and  grassy  hillsides  where  it  uses  burrows  situated 
under  rocks  (De  Waal  1978).  Individuals  from  the  north- 
ern parts  of  South  Africa  have  been  recorded  from  both 
rocky  hillsides  and  sandy  flats,  where  they  shelter  in  bur- 
rows in  the  soil  and  sometimes  under  rocks,  and  forage 
between  grass  tussocks  and  in  leaf  litter  at  the  base  of 
bushes  (Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Fynbos;  Albany  Thicket. 


Gerrhosaurus  flavigularis — Suikerbosrand  NR,  GP  W.R.  Schmidt 


Assessment  rationale:  Widespread  and  common,  occupy- 
ing a variety  of  habitats  (Jacobsen  1989;  Branch  1998). 

Conservation  measures:  None  recommended. 


Gerrhosaurus  intermedius 
Lonnberg,  1907 

EASTERN  BLACK-LINED  PLATED  LIZARD; 

BLACK-LINED  PLATED  LIZARD 

Michael  F.  Bates 

Regional:  Least  Concern 

Taxonomy:  A molecular  phylogeny  indicated  that  Ger- 
rhosaurus nigrolineatus  was  restricted  to  Gabon  and  the 
lower  Congo  region  in  west-Central  Africa,  while  most 
other  populations  currently  identified  under  this  name 
were  referable  to  G.  intermedius.  Gerrhosaurus  interme- 
dius and  G.  flavigularis  occur  in  close  proximity  and  have 
been  confused  in  the  past  because  the  two  species  are 
often  similar  in  colour  pattern.  However,  they  differ  with 
regard  to  size  (G.  intermedius  grows  to  183  mm  SVL  ver- 
sus 142  mm  SVL  in  G.  flavigularis)  and  scalation  (e.g. 
in  G.  intermedius  scales  under  the  feet  are  keeled  and 
spinose  and  there  are  usually  four  supraciliaries;  in  G.  fla- 
vigularis scales  under  feet  are  smooth  and  tubercular  and 
there  are  usually  five  supraciliaries)  (FitzSimons  1935a; 
Jacobsen  1989;  Branch  1998).  Gerrhosaurus  interme- 
dius is  also  a more  robust  species  with  a relatively  larger 


head.  Nevertheless,  Jacobsen  (1989)  noted  that  morpho- 
logically flavigularis-WWe  specimens  with  />7ter/77ec//c/s-like 
colour  patterns  and  blue  throats  occur  in  the  northeast  of 
Limpopo  and  southwest  of  North-West  Province,  and  re- 
quire further  investigation.  A morphology-based  revision  of 
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the  G.  nigrolineatus  species  complex  (G.  nigrolineatus , G. 
intermedius , G.  auritus , G.  bi//s/  and  G.  multilineatus)  is 
in  progress  (D.G.  Broadley  & M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  the  eastern  half  of  sub-Saharan 
Africa  as  far  north  as  Kenya  (Loveridge  1942;  Spawls  et 
al.  2002;  Bates  et  al.  2013).  In  the  Atlas  region  it  is  re- 
stricted to  northern  and  eastern  Limpopo  and  northeast- 
ern Mpumalanga,  South  Africa.  While  G.  nigrolineatus  ap- 
pears to  be  restricted  to  Gabon  and  the  lower  Congo  region 
(Bates  et  al.  2013),  the  status  of  G.  intermedius-Wke  pop- 
ulations elsewhere  in  central  and  southern  Africa  remains 
uncertain  and  is  under  investigation  (D.G.  Broadley  & M.F. 
Bates  in  prep.). 

Habitat:  In  the  Atlas  region  it  is  restricted  to  low  elevations 
(300-700  m)  in  the  Savanna  Biome  (Jacobsen  1989). 
Found  in  open  bushveld  where  it  forages  among  grass, 
under  bushes  and  in  leaf  litter  at  the  base  of  trees,  taking 
refuge  in  rodent  and  mongoose  burrows  and  old  termitaria 
(Jacobsen  1989;  Branch  1998).  Elsewhere  in  Africa  it  is 
found  in  savanna,  coastal  bush  and  grassland  at  altitudes 
ranging  from  sea  level  to  about  1 600  m (Loveridge  1942; 
Spawls  et  al.  2002). 

Bioregion:  Lowveld;  Mopane. 

Assessment  rationale:  Reportedly  uncommon  and  sparse- 
ly distributed  in  the  Atlas  region  (Jacobsen  1989),  but  this 


Gerrhosaurus  intermedius — 9 km  S of  Skukuza,  Kruger  NP,  MPM 

W.R.  Schmidt 


may  be  at  least  partly  because  it  is  shy  and  fast-moving 
and  therefore  not  easily  observed  or  collected  (FitzSimons 
1935a;  Spawls  et  al.  2002).  Fairly  widespread  and  not 
known  to  be  threatened.  Jacobsen  (1989)  commented 
that  in  Limpopo  and  Mpumalanga  its  conservation  sta- 
tus is  secure  because  it  occurs  in  areas  used  for  ranching, 
where  habitat  destruction  is  minimal. 

Conservation  measures:  Determine  population  numbers 
and  habitat  status. 


Gerrhosaurus  typicus  (A.  Smith,  1837) 

KAROO  PLATED  LIZARD; 

NAMAQUA  PLATED  LIZARD 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Northern,  Western  and  East- 
ern Cape  provinces  of  South  Africa.  Found  along  the  West 
Coast  from  the  Richtersveld  in  the  north  to  the  southern 
Cape  coast  at  De  Hoop  Nature  Reserve  near  Bredasdorp 
(a  Virtual  Museum  record),  east  to  Kammanassieberg  and 
along  the  inland  escarpment  to  Karoo  National  Park  at 
Beaufort  West,  Karoo  Nature  Reserve  at  Graaff  Reinet, 
and  near  Glenmore  (3326BB)  between  Port  Elizabeth  and 
East  London.  It  may  also  occur  in  southern  Namibia  (Grif- 
fin 2003).  When  it  was  assessed  by  McLachlan  (1988a) 
this  species  was  known  from  only  12  QDGCs:  six  in 
Namaqualand,  three  in  the  southwestern  Cape,  and  three 
in  the  central  Nama-Karoo. 

Habitat:  Found  in  the  Succulent  and  Nama-Karoo  Biomes 
and  the  renosterveld  part  of  the  Fynbos  Biome,  occupying 
small  burrows  dug  in  the  sand  at  the  base  of  bushes  (Lov- 
eridge 1942;  Branch  1998).  Recorded  specifically  from 
dry  sandy  areas,  bare  rocky  hillsides  and  Acacia  scrub  in 
False  Karroid  Broken  Veld  (McLachlan  1988a).  In  the  Lit- 
tle Karoo  it  is  found  on  stony  ground  in  succulent  moun- 
tain scrub  and  in  sandy  areas  in  mountain  renosterveld 
vegetation  (Branch  & Bauer  1995).  Occurs  mainly  below 
the  escarpment,  from  near  sea  level  to  about  900  m,  with 
one  record  (Dunedin,  3122CD)  as  high  as  1 497  m. 

Biome:  Succulent  Karoo;  Fynbos;  Nama-Karoo;  Albany 
Thicket. 

Assessment  rationale:  Widespread  and  probably  more 
common  than  literature  and  maps  suggest,  owing  to  its 


Gerrhosaurus  typicus — Worcester  Valley,  WC  A.L.  de  Villiers 


shy  nature  and  habit  of  retreating  rapidly  to  its  burrow 
when  approached,  and  the  fact  that  much  of  the  kar- 
roid region  has  been  poorly  sampled  (Loveridge  1942; 
McLachlan  1988a;  Branch  & Bauer  1995). 

Conservation  measures:  None  recommended. 
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Genus  Matobosaurus  Bates  & Tolley,  2013 — giant  plated  lizards 


This  recently-described  genus  contains  two  species  (Bates 
et  al.  2013).  Matobosaurus  validus  occurs  from  the  north- 
eastern parts  of  the  Atlas  region  northwards  through  eastern 
Botswana,  Zimbabwe,  Zambia,  Malawi  and  Mozambique, 
while  M.  maltzahni  is  found  only  in  northern  Namibia  and 
southern  Angola  (Branch  1998).  These  large  and  robust 


lizards  (up  to  285  mm  SVL)  are  rupicolous  and  may  form 
small  colonies,  often  on  wooded  granite  koppies  (Branch 
1998;  see  Bates  et  al.  2013).  They  prey  on  invertebrates 
and  vegetable  matter,  and  occasionally  even  eat  small  ver- 
tebrates; females  lay  2-5  eggs  (Branch  1998).  Neither 
species  is  considered  to  be  of  conservation  concern. 


Matobosaurus  validus  (A.  Smith,  1849) 

COMMON  GIANT  PLATED  LIZARD; 

GIANT  PLATED  LIZARD 

Michael  F.  Bates 

Regional:  Least  Concern 

Taxonomy:  Bates  et  al.  (2013)  showed  that  lGerrhosau- 
rus  validus  validus ' (southeastern  Africa)  and  lG.  v.  malt- 
zahni' (southern  Angola  and  northern  Namibia)  were  ge- 
netically well  defined  and  represented  valid  species.  These 
two  taxa  are  geographically  isolated  and  differ  with  regard 
to  several  scale  characters  (FitzSimons  1943;  Branch 
1998). 

Distribution:  Endemic  to  southeastern  Africa.  Distributed 
from  Zambia  and  Malawi  southwards  to  Zimbabwe  and 
adjacent  parts  of  Botswana  and  Mozambique,  South  Af- 
rica and  Swaziland  (Branch  1998).  It  occurs  in  the  South 
African  provinces  of  Limpopo,  Mpumalanga  (northern 
and  eastern)  and  KwaZulu-Natal  (northern),  with  a sin- 
gle record  (2427CD)  in  extreme  northern  North-West 
Province.  Jacobsen  (1989)  also  recorded  this  lizard  at 
2626BD  in  North-West  Province,  but  he  noted  that  this 
outlier  record  was  probably  the  result  of  a translocation, 
and  it  is  therefore  not  plotted  on  the  map  nor  considered 
in  the  current  evaluation. 

Habitat:  Found  in  the  Savanna  and  Grassland  biomes,  al- 
most exclusively  in  bushveld  areas.  In  the  Atlas  region  it 
occurs  at  altitudes  of  300-1  400  m (Jacobsen  1989). 
Lives  communally  in  rocky  outcrops,  especially  on  the 
upper  slopes  of  large  granite  hills,  but  may  forage  far  from 


Matobosaurus  validus,  adult — Greater  Kuduland  Safaris,  E of  Tshipise,  LIMP 

M.  Burger 


crevices  (Jacobsen  1989;  Branch  1998).  It  may  enlarge 
its  retreat  if  this  is  situated  on  soil  under  rocks  (Jacobsen 
1989). 

Bioregion:  Lowveld;  Central  Bushveld;  Mopane;  Mesic 
Highveld  Grassland. 

Assessment  rationale:  Widespread  and  generally  com- 
mon (Jacobsen  1989;  Branch  1998).  However,  Jacob- 
sen (1989)  noted  that  some  populations,  like  the  one  at 
Nylsvley  Nature  Reserve  in  Limpopo  Province,  are  very 
small. 

Conservation  measures:  None  recommended. 


Matobosaurus  validus,  juvenile — Manyiseni  region,  Lebombo  Mtns,  KZN 

M.  Burger 
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Genus  Tetradactylus  Merrem,  1820 — plated  snake  lizards 


The  eight  species  of  Tetradactylus  are  restricted  to  the 
southern  half  of  Africa  (Uetz  2012,  but  including  T.  fitz- 
simonsi).  All  except  T.  ellenbergeri  (Angola,  Zambia  and 
Tanzania)  and  T.  udzungwensis  (Tanzania)  are  endemic 
to  the  southern  and  eastern  parts  of  the  Atlas  region.  A 
taxonomic  review  of  the  genus  is  in  progress  (M.F.  Bates 
in  prep.).  The  elongated  body,  long  tail  and  minute  limbs 
(forelimbs  absent  in  T.  fitzsimonsi)  allow  for  rapid  move- 
ment in  long  grass;  the  minute  limbs  may  provide  support 
when  at  rest  (Branch  1998).  These  serpentiform  lizards 
are  diurnal  and  terrestrial.  Females  lay  small  clutches  of 
1-5  eggs  (Branch  1998).  Tetradactylus  eastwoodae  is 


known  from  only  one  locality  and  has  been  considered 
as  probably  extinct  since  at  least  1988  (Jacobsen  1988f; 
IUCN  1996),  mainly  as  a result  of  afforestation  that  de- 
stroyed its  grassland  habitat.  Its  status  as  Extinct  is  now 
confirmed.  Tetradactylus  breyeri  and  T.  fitzsimonsi  have 
restricted  ranges  and  are  considered  Vulnerable  as  a result 
of  habitat  loss  to  afforestation  and  agricultural  develop- 
ments. Tetradactylus  breyeri  was  classified  as  Rare  in  the 
South  African  Red  Data  Book  (Jacobsen  1988g)  and  Vul- 
nerable by  the  IUCN  (1996),  but  T.  fitzsimonsi  was  not 
previously  assessed  on  its  own,  as  it  was  considered  to  be 
a subspecies  of  the  wide-ranging  T.  africanus. 


Tetradactylus  africanus  (Gray,  1838) 

EASTERN  LONG-TAILED  SEPS 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  reverts  to  binomials  because  Tet- 
radactylus fitzsimonsi , generally  considered  a subspecies 
of  T.  africanus  (e.g.  FitzSimons  1943;  Branch  1998),  is 
here  treated  as  a valid  species  (see  discussion  under  T. 
fitzsimonsi). 

Distribution:  Endemic  to  Swaziland  and  KwaZulu-Natal, 
South  Africa.  Occurs  at  several  localities  along  the  KwaZu- 
lu-Natal coast,  but  with  a concentration  of  sites  in  the  north- 
ern part  of  the  province,  including  Maputaland  (Bourquin 
2004).  The  southernmost  record  in  KwaZulu-Natal  is  in  the 
Port  Edward  area  (3130AB;  Bourquin  2004),  but  a Nation- 
al Museum  specimen  (NMB  R209,  identity  verified;  see  also 
FitzSimons  1943)  from  ‘Pondoland  Coast’  (too  vague  to  plot 
on  map)  extends  the  species’  range  into  the  Eastern  Cape. 
Only  a single  additional  record  (2631AD)  for  Swaziland  has 
been  obtained  since  Boycott’s  (1992a)  study.  The  identity  of 
a specimen  supposedly  from  Witsieshoek  (2828DB)  in  the 
eastern  Free  State,  collected  prior  to  1915,  was  confirmed 
by  Bates  (1992),  but  no  additional  specimens  of  this  spe- 
cies have  since  been  collected  anywhere  nearby  (e.g.  De 
Waal  1978;  Bourquin  2004)  and  this  record  is  therefore 
viewed  with  suspicion.  The  species  may  also  occur  in  south- 
ern Mozambique. 

Habitat:  Occurs  in  open  and  wooded  grasslands  (Bourquin 
2004).  In  Maputaland  it  is  found  in  dry,  sandy  grasslands 
near  the  coast  and  on  the  edges  of  forests  and  planta- 
tions (Bruton  & Haacke  1980).  At  Vernon  Crookes  Nature 
Reserve  near  Scottburgh,  in  pure  grassland,  it  exclusively 
utilises  mounds  of  the  ant  Anochetus  faurei  as  oviposition 
sites  (Mason  & Alexander  1996). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld;  Sub-Es- 
carpment Grassland;  Sub-Escarpment  Savanna. 

Assessment  rationale:  Fairly  widespread,  and  common  in 
at  least  some  areas  such  as  Maputaland  (see  Bruton  & 
Haacke  1980). 


Tetradactylus  africanus — Mtunzini,  KZN 


J.  Marais 


Conservation  measures:  Limit  the  frequency  of  fires  in 
areas  where  this  species  occurs.  Bruton  & Haacke  (1980) 
noted  that  T.  africanus  represented  16%  of  all  reptiles 
(second  most  common  after  Chamaesaura  macrolepis) 
found  during  the  burning  of  dry  grassland  in  Maputaland. 
In  addition,  parts  of  the  range  of  this  species  are  under 
cultivation  (e.g.  sugarcane  and  crops)  or  used  for  wood 
plantations  (Rouget  et  al.  2006),  so  population  monitor- 
ing may  become  necessary  in  the  future. 
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Tetradactylus  breyeri  Roux,  1907 

BREYER’S  LONG-TAILED  SEPS 

Michael  F.  Bates 

Global:  Vulnerable  A2c 
Endemic 

Taxonomy:  A specimen  collected  in  the  Free  State  was 
considered  by  De  Waal  (1978)  to  be  representative  of 
a new  subspecies.  Bates  (1996c)  examined  all  availa- 
ble museum  material  of  this  species,  including  addition- 
al specimens  from  the  Free  State,  and  concluded  that  T. 
breyeri  is  a monotypic  species. 

Distribution:  Endemic  to  the  South  African  provinces  of 
KwaZulu-Natal,  Free  State  and  Mpumalanga.  The  new 
Blyde  River  Canyon  locality  (2430DB)  represents  the 
northernmost  extension  of  the  range.  This  species  is  known 
from  only  16  museum  specimens  (see  Bates  1996c),  one 
sight  record  at  2529DA  (Jacobsen  1989)  and  two  Virtual 
Museum  records  (2430DD,  2829BA). 

EOO:  101  250  km2  (confidence:  medium);  AOO: 
5 136  km2  (confidence:  medium). 

Habitat:  Found  in  montane  and  Highveld  grasslands  of  the 
Grassland  Biome  at  altitudes  of  1 400-2  000  m (Bates 
1996c).  May  take  shelter  on  soil  under  stones  or  in  mori- 
bund termitaria  (Jacobsen  1989). 

Bioregion:  Mesic  Highveld  Grassland;  Sub-Escarpment 
Grassland;  Drakensberg  Grassland. 

Assessment  rationale:  Inferred  population  reduction  of 
over  30%  in  the  last  18  years  (three  generations)  due  to 
transformation  of  grasslands  where  the  causes  of  reduc- 
tion may  not  have  ceased,  based  on  a decline  in  AOO, 
EOO  and  habitat  quality  [A2c];  these  declines  are  con- 
sidered likely  to  continue  into  the  future.  Large  parts  of 
this  species’  habitat  have  been  transformed  for  crop  farm- 
ing, heavy  grazing  of  remaining  areas  has  further  reduced 
available  sheltering  sites,  and  further  habitat  destruction 
occurs  when  farmers  frequently  burn  grasslands  to  pro- 
duce green  forage  for  livestock  (Jacobsen  1988g).  Farm- 
ing practices  have  almost  certainly  fragmented  the  range 
of  this  species,  preventing  genetic  exchange  between  pop- 
ulations. This  is  clearly  evident  when  examining  Google 
Earth  images  which  indicate  extensive  transformation  of 
grassland  habitat  for  crop  farming  in  many  areas,  e.g.  the 
northeastern  Free  State. 

Threats:  Threatened  by  transformation  of  land  for  crops 
(especially  in  the  case  of  the  northeastern  Free  State  pop- 
ulation) and  timber  plantations  (especially  the  central 
KwaZulu-Natal  and  northern  Mpumalanga  populations) 
(see  Rouget  et  al.  2006),  overgrazing  by  livestock  causing 
depletion  of  sheltering  sites  and  insect  prey,  infrastructure 
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development  in  some  areas,  frequent  fires,  and  the  use  of 
pesticides.  Jacobsen  (1988g,  1989)  also  noted  the  nega- 
tive effects  of  cultivation,  heavy  grazing,  regular  anthropo- 
genic fires  and  afforestation. 

Conservation  measures:  Draft  a BMP-S.  Communicate 
with  farmers  and  other  locals  and  educate  them  about 
this  species.  Warn  against  the  burning  of  grasslands,  and 
encourage  and  monitor  controlled  fire  management.  Inves- 
tigate population  numbers  and  exact  ranges,  biology  and 
ecology,  status  of  available  habitat,  and  threats.  Monitor 
population  trends,  paying  special  attention  to  the  extent  of 
mortalities  as  a result  of  fires.  Identify  and  establish  more 
protected  areas.  Conduct  further  surveys  that  specifically 
aim  to  locate  this  species.  Encourage  farmers  to  provide 
corridors  of  suitable  natural  grassland  between  croplands 
and  dissuade  them  from  overgrazing  cattle  and  small  live- 
stock. 
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Tetradactylus  eastwoodae 
Hewitt  & Methuen,  1913 
EASTWOOD’S  LONG-TAILED  SEPS 

Michael  F.  Bates  & Niels  H.G.  Jacobsen 

Global:  Extinct 
Endemic 

Taxonomy:  This  distinctive  species  has  three  digits  per 
forelimb  and  two  per  hindlimb.  It  is  known  from  only  two 
specimens  - the  holotype  collected  by  Mrs  E.A.  Eastwood 
in  November  1911  and  another  specimen  collected  by 
Vincent  A.  Wager  in  December  1928.  Both  specimens 
were  catalogued  as  being  from  ‘Woodbush’  and  are  in  the 
collection  of  the  Ditsong  National  Museum  of  Natural  His- 
tory (formerly  Transvaal  Museum),  Pretoria. 

Distribution:  Endemic  to  the  Woodbush-Haenertsburg 
area  in  Limpopo  Province,  South  Africa.  The  type  local- 
ity is  “the  Woodbush  (Zoutpansberg  District)”  (Hewitt 
& Methuen  1913),  but  much  of  the  Woodbush  area  is 
now  under  exotic  (especially  pine)  plantations  (Jacobsen 
1988f,  1989).  However,  according  to  the  book  Between 
Woodbush  and  Wolkberg:  The  Googoo  Thompson's  Story 
(Wongtschowski  1990)  the  collector,  Miss  Eastwood  (later 
Thompson),  recalls  collecting  the  holotype  on  the  farm 
Clear  Waters  (the  family’s  name  for  the  farm  Broedersdrift 
958LS),  which  is  situated  a few  kilometers  southwest  of 
Woodbush  (indigenous)  Forest.  The  term  ‘Woodbush’  may 
have  been  used  in  a broad  sense  to  mean  the  area  in  the 
vicinity  of  Woodbush  Forest,  but  we  here  restrict  the  type 
locality  of  T.  eastwoodae  to  the  farm  Broedersdrift  958, 
Pietersburg  district  (23°52’30”S,  29°57’E). 

Habitat:  Presumed  to  have  occurred  in  open  montane 
grassland.  Photographs  in  the  book  by  Wongtschowski 
(1990)  illustrate  that  at  the  time  the  holotype  was  col- 
lected, the  area  consisted  of  open  grassland.  If  the  species 
still  exists  it  would  be  most  likely  to  occur  in  grassland 
remnants  in  the  Woodbush,  Haenertsburg  and  Wolkberg 
areas  of  the  Grassland  Biome,  in  one  or  more  of  the  fol- 
lowing vegetation  types:  Woodbush  Granite  Grassland 
(Gm  25),  Northern  Escarpment  Quartzite  Sourveld  (Gm 
23)  and  Wolkberg  Dolomite  Grassland  (Gm  26)  (Mucina 
et  al.  2006).  The  area  of  the  type  locality  was  planted 
over  with  exotic  plantations  in  about  1950. 

Vegetation  type:  Gm  25  Woodbush  Granite  Grassland. 

Assessment  rationale:  In  the  1980s  NHGJ  and  a team 
of  collectors  conducted  several  unsuccessful  searches  for 
T.  eastwoodae  using  drift  fences,  pitfall  and  funnel  traps, 
as  well  as  active  searching.  The  latter  surveys  were  con- 
ducted in  the  last  remaining  patches  of  open  grassland 
in  the  Haenertsburg-Woodbush  area  and  on  the  Wolk- 
berg Range,  as  identified  from  the  1:  50  000  topographic 
map  of  the  area  (see  also  Jacobsen  1988f,  1989),  e.g. 
in  a small,  now-degraded  area  close  to  a stream  between 
Woodbush  Forest  and  Haenertsburg  (this  may  have  been 
where  Wager  collected  a specimen),  as  well  as  an  open 
area  of  grassland  and  fynbos-like  vegetation  adjacent  to  a 
forest  that  had  not  been  burnt  for  about  20  years.  Subse- 
quently, in  April  2008,  a 10-day  SARCA  survey  was  con- 
ducted in  grasslands  in  the  Woodbush-Haenertsburg  area 
employing  both  active  searching  and  drift  fence  trapping, 
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in  a concerted  but  also  unsuccessful  attempt  to  re-discov- 
erthis  species  (De  Villiers  & Burger  2008;  M.  Burger  pers. 
comm.).  Also,  no  known  captive  specimens  have  ever 
been  reported  or  are  suspected  to  exist,  so  Eastwood’s 
Long-tailed  Seps  should  now  be  considered  Extinct. 

Threats:  The  habitat  of  this  species  has  been  largely  de- 
stroyed by  afforestation  (pines  and  bluegums).  Woodbush 
Granite  Grassland  is  a Critically  Endangered  vegetation 
type  that  is  negatively  affected  by  bush  encroachment, 
worsened  due  to  the  exclusion  of  fires  (Mucina  et  al. 
2006).  However,  frequent  and  severe  fires  are  also  threats 
should  any  populations  still  survive.  Jacobsen  (1989) 
noted  the  destruction  caused  by  the  annual  burning  of 
remnant  grasslands  for  firebreaks  between  plantations  at 
Woodbush  and  Haenertsburg.  Cultivation  and  urban  de- 
velopment have  played  a minor  role  in  land  transformation 
in  this  vegetation  type  (Mucina  et  al.  2006). 

Conservation  measures:  Conservation  measures  can  only 
be  instigated  if  a surviving  population  of  this  species  is 
discovered.  Thus,  conduct  more  surveys  in  patches  of 
surviving  grassland  in  the  Woodbush,  Haenertsburg  and 
Wolkberg  areas  (see  Dzerefos  2004;  Mucina  et  al.  2006) 
using  drift  fences  with  pitfall  and  funnel  traps.  Protect 
these  grasslands  as  it  is  possible  that  one  or  more  small 
populations  of  T.  eastwoodae  may  still  survive.  Mucina  et 
al.  (2006)  noted  that  there  are  no  conservation  areas  pro- 
tecting any  part  of  the  Woodbush  Granite  Grassland. 
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Tetradactylus  fitzsimonsi  Hewitt,  1915 

FITZSIMONS’  LONG-TAILED  SEPS 

Michael  F.  Bates 

Global:  Vulnerable  Blab(ii,iii)+2ab(ii,iii) 

Endemic 

Taxonomy:  Loveridge  (1942)  considered  Tetradactylus 
fitzsimonsi  to  be  a valid  species,  with  T.  boulengeri  as 
a subspecies.  However,  T.  f.  boulengeri  and  T.  f.  sim- 
plex were  treated  as  junior  synonyms  of  T.  ellenbergeri 
by  Broadley  (1971c).  FitzSimons  (1943)  treated  T.  fitzsi- 
monsi as  a subspecies  of  T.  africanus  and  this  arrange- 
ment was  followed  by  most  subsequent  workers  (e.g. 
Branch  1988b,  1990b),  although  Branch  (1998)  noted 
that  it  should  probably  be  treated  as  a separate  species. 
Tetradactylus  fitzsimonsi  differs  from  T.  africanus  in  that 
it  lacks  forelimbs,  and  the  two  taxa  are  geographically  sep- 
arated by  over  500  km.  They  are  consequently  treated 
here  as  separate  species. 

Distribution:  Endemic  to  the  Eastern  and  Western  Cape 
provinces,  South  Africa.  Recorded  from  only  three  areas, 
i.e.  Port  Elizabeth  (3325CD  & DC,  3425BA)  and  near 
Humansdorp  (3324DC)  in  the  Eastern  Cape,  and  George 
(3322CD)  in  the  Western  Cape. 

EOO:  12  150  km2  (confidence:  medium);  AOO:  1 186  km2 
(confidence:  medium). 

Habitat:  Unknown  (see  Branch  1990b)  but  may  be  simi- 
lar to  that  of  T.  africanus. 

Bioregion:  Eastern  Fynbos-Renosterveld;  Albany  Thicket. 

Assessment  rationale:  EOO  <20  000  km2  [Bl],  AOO 
<2  000  km2  [B2],  severely  fragmented  [Bla  + 2a],  and 
a continuing  decline  in  AOO  [b(ii)]  and  area,  extent  and 
quality  of  habitat  [b(iii)].  The  most  recent  specimen  from 
the  Port  Elizabeth  area  was  collected  in  1991,  the  two 
Humansdorp  (3324DC)  specimens  were  collected  in 
1999  and  the  three  George  (3322CD)  specimens  were 
found  in  1931. 

Threats:  Threats  include  transformation  of  land  for  crop 
farming  and  wood  plantations,  infrastructure  development 
(industry,  urbanisation,  tourism,  roads),  invasive  alien 
plants,  fires  and  agricultural  pollution.  These  threats  are 
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particularly  severe  in  and  around  Port  Elizabeth,  a highly 
developed  area.  Threats  are  exacerbated  because  of  the 
species’  restricted  range. 

Conservation  measures:  Ensure  that  conservation  organi- 
sations and  legislating  bodies  treat  T.  fitzsimonsi  as  Vul- 
nerable and  afford  it  the  necessary  protection.  Develop 
a BMP-S.  Determine  population  numbers  and  range,  and 
monitor  populations.  Study  the  biology  and  ecology  of  the 
species,  and  determine  habitat  status  and  threats.  Identify 
potential  protected  areas  for  all  three  populations  and  es- 
tablish these  where  possible. 


Tetradactylus  seps  (Linnaeus,  1758) 

SHORT-LEGGED  SEPS 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Branch  (1990b)  showed  that  Tetradactylus 
laevicauda  (described  from  the  KwaZulu-Natal  Drakens- 
berg), treated  as  a subspecies  of  T.  seps  by  FitzSimons 
(1943),  is  a junior  synonym  of  the  latter.  However,  the 
KwaZulu-Natal  and  Cape  populations  are  geographically 
well  separated  and  a molecular  analysis  would  be  help- 
ful to  determine  whether  T.  laevicauda  (KwaZulu-Natal) 
is  in  fact  a valid  species.  A morphology-based  taxonomic 
review  of  the  genus  is  in  progress  (M.F.  Bates  in  prep.). 

Distribution:  Widespread  and  endemic  to  South  Africa, 
where  it  occurs  in  two  allopatric  populations.  One  popula- 
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tion  is  in  the  Western  and  Eastern  Cape  provinces,  where 
the  species  occurs  mainly  in  the  Fynbos  and  Grassland 
biomes,  but  with  at  least  one  record  each  in  the  For- 
est (Tsitsikamma,  see  Branch  1990b)  and  Nama-Karoo 
(3322AA)  biomes.  The  other  population  is  centred  in  the 
montane  grasslands  of  the  Drakensberg  in  KwaZulu-Natal. 

Habitat:  Often  found  in  moist  situations:  marshy  seepage 
zones  with  scattered  stones  and  rotting  logs  in  montane 
grassland  (Katberg);  valley  bottoms  with  restioid  moun- 
tain fynbos,  often  beside  streams  (Kammanassieberg 
and  Cederberg);  and  open  clearings  in  moist,  cool,  coast- 
al forest  (Tsitsikamma  Coastal  National  Park)  (Branch 
1990b).  Also  observed  in  dense  coastal  fynbos  at  Llan- 
dudno (Cape  Town)  and  in  dense  mountain  fynbos  near 
the  top  of  Seweweekspoort  Mountain  near  Ladismith  (M.F. 
Bates  pers.  obs.).  According  to  FitzSimons  (1943)  it  is 
also  found  on  grassy  flats  and  the  lower  slopes  of  moun- 
tains, where  it  lives  in  piles  of  dead  wood  and  leaves  or 
under  logs;  it  is  common  along  roadsides  and  paths  in 
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coastal  montane  forests,  where  it  moves  about  in  open 
sunlit  patches  (FitzSimons  1943).  In  the  Cape  provinces 
it  is  found  at  elevations  of  about  20  m (Llandudno)  to 
1 400  m (Branch  1990b),  but  in  KwaZulu-Natal  it  occurs 
at  higher  elevations  of  1 520-1  800  m (Bourquin  2004). 

Biome:  Fynbos;  Grassland;  Albany  Thicket  (marginal); 
Nama-Karoo;  Forests  (marginal). 

Assessment  rationale:  Widespread  and  seemingly  abun- 
dant in  places. 

Conservation  measures:  Protect  habitat  within  the  range  of 
the  species.  Although  T.  seps  is  apparently  common  in  the 
Western  Cape,  the  large-scale  destruction  of  fynbos  habitat 
in  this  region  is  of  concern  (see  Le  Roux  2002;  Jonas  et  at. 
2006;  Rouget  etal.  2006)  and  population  monitoring  may 
become  necessary.  This  species  is  under  less  pressure  in 
the  Eastern  Cape  and  KwaZulu-Natal.  However,  if  the  pu- 
tative subspecies  T.  s.  laevicauda  in  KwaZulu-Natal  proves 
to  be  a valid  taxon,  it  will  require  a separate  assessment. 


Tetradactylus  seps — Elandsberg,  EC  W.R.  Branch 


Tetradactylus  tetradactylus 
(Daudin,  1802) 

CAPE  LONG-TAILED  SEPS 

Michael  F.  Bates 

Global:  Least  Concern 
Endemic 

Taxonomy:  Although  Loveridge  (1942)  and  FitzSimons 
(1943)  treated  Tetradactylus  bilineatus  as  a subspecies 


Tetradactylus  tetradactylus — Gondwana  GR,  E of  Herbertsdale,  WC 

M.  Burger 


of  T.  tetradactylus , Branch  (1990b)  showed  that  it  is  a 
junior  synonym  of  the  latter. 

Distribution:  Endemic  to  South  Africa,  from  the  Western 
Cape  eastwards  to  the  northern  part  of  the  Eastern  Cape 
and  southeastern  Free  State.  There  are  also  two  records 
in  the  Northern  Cape,  at  Swaarweersberg  (3220BC)  near 
Sutherland,  and  near  Nieuwoudtville  (3119AC;  Bates 
2011)  north  of  the  Cederberg.  This  species  may  also  occur 
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in  the  low-lying  grasslands  of  southwestern  Lesotho,  in 
areas  adjacent  to  the  Free  State  (see  Bates  1996a),  al- 
though there  is  virtually  no  natural  habitat  left  in  that  part 
of  Lesotho  (Jonas  et  al.  2006;  Rouget  et  al.  2006).  Since 
the  last  evaluation  of  its  distribution  by  Branch  (1990b), 
it  has  been  found  at  several  additional  localities,  mainly  in 
the  Western  Cape,  including  records  as  far  south  as  Renos- 
terkop  at  Agulhas  (3419DD).  It  is  now  evident  that  T.  tet- 
radactylus  is  widely  distributed  and  that  many  of  the  gaps 
between  localities  are  probably  artefacts  of  collecting. 

Habitat:  Found  mainly  in  fynbos,  montane  grassland  and 
scrub  vegetation  on  mountain  plateaus,  e.g.  montane 
Merxmuellera  grassland  with  scattered  rocks  (Karoo  Na- 
tional Park,  Mountain  Zebra  National  park,  Sneeuberg, 


Winterberg)  and  sparse  restioid  mountain  fynbos  (Ceder- 
berg,  Matroosberg,  Kammanassieberg)  (Branch  1990b). 
The  northeasterly  populations  occur  in  dense  grassland. 

Biome:  Fynbos;  Grassland;  Nama-Karoo;  Succulent  Karoo. 

Assessment  rationale:  Widespread. 

Conservation  measures:  Protect  habitat  within  the  range 
of  the  species.  Although  T.  tetradactylus  is  apparently 
common  in  the  Western  Cape,  the  large-scale  destruction 
of  fynbos  habitat  in  this  region  is  of  concern  (see  Le  Roux 
2002;  Jonas  et  al.  2006;  Rouget  et  al.  2006)  and  popu- 
lation monitoring  may  become  necessary.  In  the  Eastern 
Cape  and  southeastern  Free  State,  part  of  the  range  falls 
in  crop-growing  areas. 
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CHAPTER  14 

Family  Scincidae 


Aaron  M.  Bauer,  Johan  Marais,  Gavin  Masterson  & James  Harvey 


The  Scincidae  is  the  most  species-rich  lizard  family  in  the 
world  and  comprises  approximately  1 560  species  in  124 
genera  (Uetz  2012).  It  has  traditionally  been  divided  into 
four  subfamilies  (Greer  1970)  but  recent  research  sug- 
gests that  these  do  not  adequately  reflect  evolutionary  lin- 
eages (Whiting  etal.  2003;  Brandley  et  al.  2005).  Skinks 
are  nearly  global  in  their  distribution,  occurring  from 
southern  Europe,  Central  Asia  and  Japan  south  through- 
out all  of  Africa,  tropical  Asia,  Australia,  New  Zealand  and 
the  islands  of  the  Pacific,  and  from  southern  Canada  to 
central  Argentina  and  the  West  Indies.  In  Africa,  skinks 
are  particularly  diverse  and  species-rich  in  the  Atlas  region 
and  adjacent  countries  (FitzSimons  1943;  Branch  1998), 
but  there  are  other  centres  of  diversity  in  the  forests  and 
savannas  of  East  and  West  Africa  (Spawls  et  al.  2002; 
Chirio  & LeBreton  2007).  Two  skink  genera  in  the  Atlas 
region  have  been  affected  by  taxonomic  re-arrangement, 
with  Mochlus  (including  Lygosoma)  replacing  African  Rio- 
pa  (Wagner  et  al.  2009),  and  Afroablepharus  applicable 
for  some  ‘ Panaspis ’,  including  the  two  species  discussed 
below  (Schmitz  et  al.  2005a;  Jesus  et  al.  2007). 

Within  the  Atlas  region  there  are  59  recognised  species  of 
scincids  (two  with  two  subspecies  each)  in  seven  genera, 
representing  three  major  lineages — acontines,  scincines 
and  lygosomines.  Limb  reduction  and  body  attenuation 
has  occurred  many  times  within  skinks  (Greer  1991; 
Whiting  et  al.  2003;  Wiens  et  al.  2006)  and  limbless 
and  limb-reduced  forms  make  up  a large  proportion  of  the 
regional  scincid  fauna.  Several  new  species  have  been  de- 
scribed recently,  chiefly  among  the  fossorial  forms,  and 
ongoing  phylogenetic  analyses  have  resulted  in  a series  of 
changes  in  generic  allocation  of  the  acontines  (Daniels  et 
al.  2006;  Lamb  et  al.  2010). 

Skinks  occur  throughout  the  Atlas  region  but  diversity 
is  greatest  in  areas  of  sandy  soils,  which  provide  appro- 
priate substrates  for  many  of  the  burrowing  acontines 


C Acontias  and  Typhlosaurus ) and  scincines  (Sce/ofes). 
The  fully-limbed  Trachylepis  occurs  in  almost  all  terres- 
trial habitat  types  and  some  species  are  rupicolous  or  ar- 
boreal. Skinks  are  absent  only  from  very  high  elevations 
in  montane  regions.  In  the  Atlas  region,  surface-active 
skinks  are  diurnal  and  most  are  heliothermic,  but  burrow- 
ing forms  may  be  diurnal  or  nocturnal.  Skinks  feed  almost 
exclusively  on  arthropods  (Huey  et  al.  1974)  but  large 
species  occasionally  eat  other  lizards.  Snails,  slugs  and 
other  invertebrates  are  also  included  in  the  diet  of  some 
species.  Termites  are  especially  common  prey  for  burrow- 
ing forms  (Huey  & Pianka  1977b;  Pianka  1986).  Both 
oviparous  (e.g.  Mochlus , Afroablepharus)  and  viviparous 
(most  genera  and  species)  reproductive  modes  occur  in 
skinks  in  the  Atlas  region,  with  both  modes  reported  to 
occur  in  Trachylepis  capensis  (Brown-Wessels  1989; 
Flemming  1994).  A number  of  species  are  colonial  and 
exhibit  sexual  dichromatism  (Branch  1998).  Most  skinks, 
including  all  species  in  the  Atlas  region,  have  osteoderms 
imbedded  in  their  skin  and  are  covered  by  smooth  or 
keeled  overlapping  scales. 

The  majority  of  terrestrial  skinks  have  broad  ranges  and 
many  are  habitat  generalists  and/or  occur  in  areas  that 
are  not  subject  to  major  anthropogenic  or  natural  threats. 
As  a consequence,  most  are  classified  as  Least  Concern. 
However,  a number  of  fossorial  skinks  ( Acontias , Sce- 
lotes)  have  quite  limited  distributions  and  several  of  these 
are  here  considered  threatened,  chiefly  by  mining  activi- 
ties and  urbanisation.  Scelotes  guentheri  is  confirmed  as 
being  Extinct,  S.  inornatus  is  considered  Critically  Endan- 
gered, three  taxa  {Acontias  poecilus , A.  rieppeli,  Crypto- 
blepharus  africanus)  are  treated  as  Endangered,  one  (S. 
bourquini ) as  Vulnerable,  and  six  {A.  richardi,  Typhlosau- 
rus lomiae,  S.  gronovii,  S.  kasneri,  S.  limpopoensis  albi- 
ventris,  S.  montispectus)  as  Near  Threatened.  Acontias 
kgalagadi  subtaeniatus  is  considered  Data  Deficient  on 
the  basis  of  insufficient  information. 
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SUBFAMILY 

This  is  a well  supported  group  of  legless,  burrowing  skinks 
characterised  by  a divided  frontal  bone  in  the  skull.  Acontinae 
is  the  sister  group  to  all  other  skinks  (Whiting  et  al.  2003). 
Only  28  species  in  two  genera,  Acontias  and  Typhlosaurus , 


ACONTINAE 

are  now  recognised,  the  latter  with  greatly  reduced  content 
(Lamb  et  al.  2010).  The  subfamily  is  mainly  restricted  to 
southern  Africa,  with  one  species  ( Acontias  jappi)  in  Zambia 
and  another  {A.  percivali ) isolated  in  Kenya  and  Tanzania. 


Genus  Acontias  Cuvier,  1816  [1817] — legless  skinks 


A molecular  analysis  of  the  genus  Acontias  resulted  in 
the  transfer  of  the  smaller  species  to  a new  genus,  Micro- 
acontias  (Daniels  et  al.  2006).  However,  a subsequent 
study  including  all  Typhlosaurus  species  (Lamb  et  al. 
2010)  revealed  that  Acontias,  as  it  was  formerly  con- 
strued (e.g.  Broadley  1968a;  Branch  1998),  was  ren- 
dered paraphyletic  by  Microacontias,  Acontophiops  and 
some  Typhlosaurus.  As  a result,  all  acontines  except  the 
slender-bodied  West  Coast  Typhlosaurus  have  been  allo- 
cated to  Acontias  (Lamb  et  al.  2010).  All  five  subspecies 
of  T.  aurantiacus  (three  allopatric,  two  parapatric)  that 
were  recognised  by  Broadley  (1968,  1990a)  are  now 
treated  as  valid  species,  and  a new,  closely-related  spe- 
cies is  currently  being  described  following  a recent  molec- 
ular systematic  study  (Pietersen  et  al.  in  prep.).  Existing 
species  and  subspecies  boundaries  within  some  Acontias 
are  in  flux  (Daniels  et  al.  2009).  A total  of  27  species, 


one  with  subspecies,  are  currently  recognised;  20  species 
occur  in  the  Atlas  region  and  12  of  these  are  strictly  en- 
demic. These  lizards  range  from  South  Africa  northwards 
to  Angola  and  Kenya.  All  species  are  elongate,  limbless 
and  viviparous  (mostly  litters  of  1-4  young,  but  up  to  14 
in  A.  plumbeus)  and  occupy  mesic  microhabitats  in  leaf 
litter  or  beneath  logs,  stones  and  debris  (Branch  1998). 
Two  species,  A.  poecilus  and  A.  rieppeli,  are  considered 
Endangered  due  to  land  conversion  for  agriculture  and 
forestry,  housing  and  recreation.  In  addition,  Acontias  ri- 
chardi  is  considered  Near  Threatened  and  A.  kgalagadi 
subtaeniatus  is  regarded  as  Data  Deficient  due  to  insuf- 
ficient information.  Both  of  the  latter  two  taxa  were  pre- 
viously listed  as  Restricted  (Branch  1988a).  Although 
some  other  species  have  restricted  distributions,  most  are 
not  under  major  threat,  and  no  other  taxa  are  of  conser- 
vation concern. 


Acontias  breviceps  Essex,  1925 

SHORT-HEADED  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Northern  and  southern  populations  of  this 
species  were  investigated  by  Broadley  & Greer  (1969), 
who  found  average  differences  in  scale  counts.  Daniels 
et  al.  (2006)  investigated  representatives  of  the  north- 
ern population  genetically  and  Lamb  et  al.  (2010)  se- 
quenced a specimen  from  an  intermediate  locality  in 
southern  KwaZulu-Natal,  but  the  most  southerly  popu- 
lation has  yet  to  be  evaluated  in  a molecular  phyloge- 
netic context.  Further  phylogenetic  and  phylogeographic 
research  is  needed  to  assess  the  monophyly  of  Acontias 
breviceps  and  the  taxonomic  status  of  the  three  appar- 
ently disjunct  populations. 

Distribution:  Endemic  to  South  Africa.  Until  recently,  it 
was  thought  to  occur  in  two  disjunct  populations,  one  in 
the  Mpumalanga  Highveld  and  the  other  in  inland  parts 
of  the  Eastern  Cape.  However,  recent  records,  including 
one  obtained  during  a SARCA  survey  in  the  Cedarville  re- 
gion, are  located  between  these  two  populations.  Not  yet 
recorded  in  western  Swaziland  but  likely  to  occur  there. 

Habitat:  Found  in  montane  grasslands  and  immediately 
adjacent  habitats  where  it  is  fossorial,  occupying  relative- 
ly mesic  microhabitats  beneath  logs,  stones  and  debris. 
Found  in  soil  under  rocks  embedded  on  slopes  in  the  Ama- 
tole  Range  (M.C.  Cunningham  & M.F.  Bates  unpubl.  obs.). 


Acontias  breviceps — Hogsback,  EC  W.  Conradie 
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Occurs  from  altitudes  of  about  1 300  m to  over  2 200  m 
(Branch  1998). 

Biome:  Grassland. 


Assessment  rationale:  Relatively  widespread  and  locally 
abundant.  Threats  from  afforestation  are  limited  to  small 
parts  of  the  range. 

Conservation  measures:  None  recommended. 


Acontias  cregoi  (Boulenger,  1903) 

CREGOI'S  LEGLESS  SKINK 

Aaron  M.  Bauer 

Regional:  Least  Concern 
Near-endemic 

Taxonomy:  This  taxon  was  recently  transferred  from  Ty- 
phlosaurus  to  Acontias  by  Lamb  et  al.  (2010)  on  the 
basis  of  molecular  phylogenetic  results.  Typhlosaurus  cre- 
goi bicolor,  endemic  to  Zimbabwe,  was  elevated  to  spe- 
cific status  as  Acontias  bicolor,  rendering  A.  cregoi  mono- 
typic  (Lamb  et  al.  2010). 

Distribution:  Endemic  to  southern  Africa,  occurring  in 
Limpopo,  South  Africa  and  adjacent  southern  Mozam- 
bique (Branch  1998). 

Habitat:  Fossorial,  found  in  soils  with  rocky  cover  on  hills 
at  650  to  1 700  m elevation  (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Lowveld;  Mopane. 

Assessment  rationale:  Relatively  widespread  and  com- 
mon; no  major  extrinsic  threats. 

Conservation  measures:  None  recommended. 


Acontias  fitzsimonsi  (Broadley,  1968) 

FITZSIMONS’  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 


Acontias  fitzsimonsi — Wambia  Sandveld,  Kruger  NP,  LIMP  W.D.  Haacke 


Taxonomy:  Typhlosaurus  aurantiacus  fitzsimonsi  was 
transferred  to  Acontias  by  Lamb  et  al.  (2010).  All  five 
subspecies  of  73  (=  Acontias)  aurantiacus  recognised  by 
Broadley  (1968,  1990a) — including  T.  (=  A.)  a.  fitzsi- 
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monsi — are  probably  valid  species  (Pietersen  et  al.  in 
prep.). 

Distribution:  Endemic  to  South  Africa  where  it  is  limited 
to  the  northeastern  Lowveld  of  Limpopo  Province  (Jacob- 
sen 1989).  Expected,  but  not  yet  recorded,  from  adjacent 
Mozambique  and  Zimbabwe. 

Habitat:  Fossorial,  found  in  deep  sandy  soils  in  bushveld 
at  about  400  m elevation  (Jacobsen  1989). 


Vegetation  type:  SVmp  2 Limpopo  Ridge  Bushveld;  SVmp 
3 Cathedral  Mopane  Bushveld;  SVI  1 Makuleke  Sandy 
Bushveld. 

Assessment  rationale:  Has  a restricted  distribution,  but 
all  known  records  are  situated  within  a protected  area 
(Kruger  National  Park)  and  there  are  no  known  extrinsic 
threats. 

Conservation  measures:  None  recommended. 


Acontias  gariepensis  (FitzSimons,  1941) 

MIER  KALAHARI  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Reviewed  by  Broad  ley  (1968).  Transferred 
from  Typhlosaurus  to  Acontias  by  Lamb  et  al.  (2010)  on 
the  basis  of  molecular  phylogenetics. 

Distribution:  Endemic  to  southern  Africa,  occurring  in  the 
Mier  Kalahari  region  of  the  Northern  Cape,  South  Africa, 
and  adjacent  southeastern  Namibia  and  southwestern 
Botswana  (Broadley  1968). 

Habitat:  Fossorial,  found  in  association  with  vegetated 
dune  ridges  in  Kalahari  duneveld,  chiefly  at  800-1  000  m 
elevation. 

Bioregion:  Kalahari  Duneveld. 

Assessment  rationale:  Widespread  and  common;  not  sub- 
ject to  major  extrinsic  threats.  Protected  within  the  Kgala- 
gadi  Transfrontier  Park. 

Conservation  measures:  None  recommended. 


Acontias  gariepensis — near  Twee  Riviere,  NC  J.  Marais 


Acontias  gracilicauda  Essex,  1925 

THIN-TAILED  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Recent  molecular  phylogenetic  studies  have 
demonstrated  that  A.  gracilicauda  gracilicauda  and  A.  g. 
namaquensis  are  not  closely  related.  The  latter  has  been 
raised  to  full  species  status  (Lamb  et  al.  2010)  despite 
only  minor  scalation  differences  between  the  two  taxa 
(Broadley  & Greer  1969). 

Distribution:  Endemic  to  South  Africa,  occurring  in  North- 
West  Province,  Gauteng,  Mpumalanga,  Free  State,  East- 
ern Cape  and  western  KwaZulu-Natal  (Broadley  & Greer 
1969).  There  are  two  somewhat  isolated  localities  in  the 
Northern  Cape,  representing  the  most  westerly  extent  of 
the  species'  range:  2722DA  refers  to  a Virtual  Museum 
record  near  Olifantshoek,  and  2922DB  refers  to  a speci- 
men collected  in  a garden  at  Prieska  during  a SARCA  sur- 
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vey  (see  photo).  A possible  record  from  the  Swartberg 
Pass  in  the  Western  Cape  (not  plotted  here)  is  suspicious 
and  requires  confirmation  (it  may  be  referable  to  A.  me- 
leagris). 

Habitat:  Fossorial,  usually  occupying  moderately  mesic 
soils  in  open  or  partly-wooded  habitats  from  sea  level  to  at 
least  1 600  m (Branch  1998). 

Biome:  Grassland;  Albany  Thicket;  Savanna;  Fynbos;  Na- 
ma-Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Acontias  gracilicauda — Prieska,  NC  M.  Burger 


Acontias  grayi  Boulenger,  1887 

GRAY’S  DWARF  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  genus  Microacontias , to  which  this  spe- 
cies had  been  assigned  (Daniels  et  al.  2006),  was  syno- 
nymised  with  Acontias  by  Lamb  et  al.  (2010)  based  on 
molecular  phylogenetic  results.  Another  recent  molecular 
phylogenetic  study  (Daniels  et  al.  2006)  suggested  that 
A.  litoralis  was  derived  from  within  a polytypic  A.  linea- 
tus , making  the  latter  paraphyletic.  In  a subsequent  mi- 
tochondrial DNA  phylogeny  of  ‘ Microacontias ' (Janse  van 
Vuuren  2009),  the  four  currently  recognised  taxa  in  this 
clade  were  found  to  interdigitate  in  the  phylogram.  How- 
ever, because  all  taxa  were  found  to  be  identifiable  mor- 
phologically, it  was  suggested  that  all  subspecies  of  A. 
lineatus  retain  their  status,  with  A.  litoralis  treated  as  a 
fourth  subspecies  of  A.  lineatus.  The  findings  of  Lamb  et 
al.  (2010)  were  similar  to  those  of  Daniels  et  al.  (2006) 
and,  on  this  basis  and  with  regard  to  the  diagnostic  differ- 
ences described  by  Broadley  & Greer  (1969),  they  elevat- 
ed A.  I.  grayi  and  A.  I.  tristis  to  full  species  status. 

Distribution:  Endemic  to  the  Western  Cape,  South  Afri- 
ca, occurring  only  in  the  central-western  coastal  region 
(Broadley  & Greer  1969).  Apparent  near-sympatry  with  A. 
lineatus  in  QDGC  3118DC  requires  further  investigation. 

Habitat:  Fossorial,  found  in  sandy  soils  in  mesic  condi- 
tions in  fynbos  or  adjacent  habitats  (Branch  1998).  Oc- 
curs from  sea  level  to  about  900  m elevation. 

Bioregion:  Northwest  Fynbos;  West  Strandveld;  Seashore 
Vegetation;  Namaqualand  Sandveld. 

Assessment  rationale:  Has  a restricted  EOO  (3  188  km2, 
i.e.  below  the  EN  threshold)  [Bl]  but  is  not  threatened  or 
experiencing  decline. 

Conservation  measures:  This  species  occurs  in  an  area 
where  future  habitat  alteration  is  likely.  Therefore,  conduct 
taxonomic  research,  estimate  population  size  and  distribu- 
tion, and  monitor  abundance. 


Acontias  grayi — Lambert’s  Bay,  WC  J.  Marais 
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Acontias  kgalagadi  kgalagadi 
Lamb,  Biswas  & Bauer,  2010 
KGALAGADI  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Originally  described  as  Typhlosaurus  lineatus 
Boulenger,  1887.  The  phylogenetic  relationships  of  this 
skink  were  investigated  recently  using  molecular  tech- 
niques (Daniels  et  al.  2002,  2006).  The  most  recent 
analysis  of  all  acontines  (Lamb  et  al.  2010)  reveals  that 
it  is  embedded  within  a clade  of  taxa  now  assigned  to  Ac- 
ontias. Transfer  to  the  genus  Acontias  results  in  the  new 
combination  Acontias  lineatus,  which  is  a junior  second- 
ary homonym  of  A.  lineatus  Peters,  1879.  Lamb  et  al. 
(2010)  proposed  a replacement  name,  A.  kgalagadi,  for 
this  species.  Broadley  (1968)  reviewed  this  taxon  and  de- 
scribed two  additional  subspecies  of  (then)  Typhlosaurus 
lineatus,  namely  T.  I.  subtaeniatus  (now  Acontias  kgala- 
gadi subtaeniatus)  and  T.  I.  jappi.  The  latter  subspecies 
was  subsequently  elevated  to  specific  status  by  Schneider 
& Bauer  (2009)  and  then  transferred  to  Acontias  by  Lamb 
et  al.  (2010).  Jacobsen  (1987a)  also  described  an  ad- 
ditional subspecies,  T.  I.  richardi  (now  transferred  to  Ac- 
ontias and  accorded  specific  rank  by  Lamb  et  al.  2010). 
Acontias  k.  kgalagadi,  A.  richardi  and  A.  jappi  constitute 
a clade  and  it  is  likely  that  A.  k.  subtaeniatus  also  repre- 
sents a full  species  within  this  group  (Lamb  et  al.  2010). 

Distribution:  Endemic  to  southern  Africa  (South  Africa, 
Namibia,  Botswana;  Broadley  1968)  and  southern  Ango- 
la (Conradie  & Bourquin  2013).  In  South  Africa  it  occurs 


Acontias  kgalagadi  kgalagadi — Caprivi  Strip,  Namibia  W.R.  Branch 


in  the  northern  parts  of  the  Northern  Cape  and  in  west- 
ern North-West  Province.  An  unconfirmed  record  from  the 
central  portion  of  North-West  Province  is  not  included  on 
the  map. 

Habitat:  Fossorial,  found  in  sandy  soils  in  areas  of  Kalaha- 
ri dunes  and  open  savanna.  Occurs  at  elevations  of  800  m 
to  about  1 200  m. 

Biome:  Savanna. 

Assessment  rationale:  Widespread  and  common  with  no 
major  threats. 

Conservation  measures:  None  recommended. 


Acontias  kgalagadi  kgalagadi — Sasha,  S Angola  W.  Conradie 
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Acontias  kgalagadi  subtaeniatus 
(Broadley,  1968) 

STRIPE-BELLIED  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Data  Deficient 
Endemic 

Taxonomy:  Originally  described  by  Broadley  (1968)  and 
discussed  by  Jacobsen  (1987a,  1989)  as  Typhlosaurus 
lineatus  subtaeniatus.  Lamb  et  al.  (2010)  transferred  T. 
lineatus  to  Acontias  resulting  in  secondary  homonymy 
with  A.  lineatus  Peters,  1879,  and  they  therefore  pro- 
posed the  replacement  name  A.  kgalagadi  for  this  species. 
Although  other  subspecies  of  T.  lineatus  (=  A.  kgalagadi) 
were  raised  to  specific  status,  Lamb  etal.  (2010)  retained 
this  form  as  a subspecies  of  A.  kgalagadi  pending  further 
research  (D.  Pietersen  in  prep.),  although  they  suggested 
that  its  disjunct  distribution  and  distinctive  morphology 
were  probably  reflective  of  full  species  status. 

Distribution:  Endemic  to  northern  Limpopo,  South  Africa. 

EOO:  5 400  km2  (confidence:  low);  AOO:  2 136  km2 
(confidence:  low). 

Habitat:  Occurs  under  rotting  logs,  rocks  or  other  sur- 
face debris  in  deep  sand  at  elevations  of  650-1  000  m 
(Branch  & Jacobsen  1988a;  Jacobsen  1989). 

Vegetation  type:  SVmp  1 Musina  Mopane  Bushveld;  SVcb 
19  Limpopo  Sweet  Bushveld;  SVcb  20  Makhado  Sweet 
Bushveld. 

Assessment  rationale:  There  are  no  documented  extrin- 
sic threats  to  this  subspecies,  but  it  has  limited  dispersal 
capabilities  and  appears  to  have  an  extremely  restricted 
distribution.  EOO  is  thought  to  be  below  the  VU  threshold 
but  there  is  low  confidence  in  range  estimates.  Habitat 
fragmentation  is  thought  to  be  slight.  Based  on  the  avail- 
able data,  no  information  can  be  reliably  inferred  about 
population  size  or  actual  distribution  range,  and  therefore 
this  subspecies  is  considered  Data  Deficient  on  the  basis 
of  insufficient  information. 

Threats:  Has  limited  dispersal  capabilities  and  appears  to 
have  an  extremely  restricted  distribution.  No  known  extrin- 
sic threats. 


Acontias  kgalagadi  subtaeniatus — 16  km  E of  Lang  Jan  NR,  LIMP 

W.D.  Haacke 


Conservation  measures:  Estimate  population  size  as  an 
essential  first  step.  Critically  assess  the  taxonomic  status 
of  the  subspecies  and  collect  information  on  range,  biol- 
ogy and  ecology.  Assess  the  current  status  of  the  habitat 
and  expand  existing  protected  areas  or  establish  new  re- 
serves. Draw  up  a BMP-S. 


Acontias  lineatus  Peters,  1879 

STRIPED  DWARF  LEGLESS  SKINK; 

STRIPED  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  The  genus  Microacontias , to  which  this  spe- 
cies had  previously  been  assigned  (Daniels  et  al.  2006), 
was  synonymised  with  Acontias  by  Lamb  et  al.  (2010) 
based  on  molecular  phylogenetic  results.  Daniels  et  al. 
(2006)  suggested  that  A.  litoralis  was  derived  from 
within  a polytypic  A.  lineatus,  making  the  latter  para- 
phyletic.  In  a subsequent  mitochondrial  DNA  phylogeny 
of  ' Microacontias ’ (Janse  van  Vuuren  2009),  the  four 
currently  recognised  taxa  in  this  clade  were  found  to  in- 
terdigitate  in  the  phylogram.  However,  because  all  taxa 
were  found  to  be  identifiable  morphologically,  it  was 
suggested  that  all  subspecies  of  A.  lineatus  retain  their 
status,  with  A.  litoralis  treated  as  a fourth  subspecies 
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of  A.  lineatus.  The  findings  of  Lamb  et  al.  (2010)  were 
similar  to  those  of  Daniels  et  al.  (2006)  and,  on  this 
basis  and  with  regard  to  the  diagnostic  differences  de- 
scribed by  Broadley  & Greer  (1969),  they  elevated  A.  I. 
gray i and  A.  I.  tristis  to  full  species  status,  rendering  A. 
lineatus  monotypic. 

Distribution:  Endemic  to  South  Africa  and  southern  Na- 
mibia. Within  the  Atlas  region  it  occurs  in  the  Northern 
Cape  and  northern  portions  of  the  Western  Cape  (Broad- 
ley & Greer  1969).  The  identity  of  specimens  collected  at 
Molopo  Nature  Reserve  (2522DD)  in  the  western  part  of 
North-West  Province  requires  confirmation. 

Habitat:  Fossorial,  found  in  sandy  soils  in  a wide  variety  of 
habitats,  usually  in  association  with  plant  roots  or  surface 
debris  (Branch  1998).  Occurs  from  about  sea  level  to  at 
least  1 200  m elevation. 

Biome:  Nama-Karoo;  Succulent  Karoo;  Savanna;  Fynbos. 

Assessment  rationale:  Widespread  and  common,  with  no 
major  extrinsic  threats. 

Conservation  measures:  None  recommended. 


Acontias  lineatus — N of  Pofadder,  NC  J.  Marais 


Acontias  lineicauda  Hewitt,  1937 

ALGOA  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Until  recently  this  taxon  was  considered  as  a 
slender,  striped  colour  morph  of  Acontias  meleagris  orien- 
talls  (Broadley  & Greer  1969;  Daniels  et  al.  2002,  2005, 
2006,  2009).  Although  easily  diagnosable  morphologi- 
cally, A.  lineicauda  is  neither  monophyletic  nor  imbedded 
within  A.  orientalis  (Daniels  et  al.  2005)  and  has  been 
recognised  as  a paraphyletic  species  level  taxon  pending 
further  study  (Lamb  et  al.  2010).  In  a recent  study  of  the 
biogeography  of  the  A.  meleagris  complex,  Engelbrecht  et 
al.  (2013)  continued  to  recognise  a A.  meleagris  orien- 
talis ‘lineicauda’  morph,  although  restricting  it  to  a clade 
distributed  east  of  Algoa  Bay  (Alexandria  to  East  London). 
Skinks  from  Port  Elizabeth  and  Oyster  Bay  (not  plotted 
here)  display  the  ‘lineicauda’  morphology  but  were  not  as- 
signed to  any  named  clade  (Engelbrecht  et  al.  2013).  The 
taxonomic  status  of  A.  lineicauda  remains  problematic, 
particularly  as  topotypic  material  from  Dunbrody  (Hewitt 
1937)  within  Algoa  Bay  and  outside  of  the  geographic 
area  of  the  clade  to  which  Engelbrecht  et  al.  (2013)  have 
applied  the  name,  has  not  been  assessed. 

Distribution:  Endemic  to  the  Algoa  Bay  region  and  ad- 
jacent western  Ciskei  of  the  Eastern  Cape,  South  Africa. 
Found  from  Port  Elizabeth  to  the  Hamburg  area,  chief- 
ly along  valleys  such  as  those  of  the  Sundays  River  and 
Great  Fish  River.  Records  indicated  as  questionable  on  the 
A.  orientalis  map  may  represent  A.  lineicauda  (uncertain- 
ty due  to  overlap  in  ranges). 

Habitat:  Fossorial,  found  in  coastal  areas  and  alluvial 
soils  in  inland  valleys,  usually  in  relatively  dry  situations 
(Broadley  & Greer  1969).  Occurs  from  sea  level  to  at  least 
500  m,  but  chiefly  below  300  m. 

Bioregion:  Albany  Thicket;  Sub-Escarpment  Savanna; 
Eastern  Fynbos-Renosterveld;  Seashore  Vegetation;  Lower 
Karoo. 


Assessment  rationale:  Locally  abundant  in  much  of  its 
range,  and  tolerant  of  low-level  habitat  disturbance.  Ur- 
banisation, mining  and  agricultural  activity  are  localised 
threats,  but  several  portions  of  the  range  are  protected  in 
Addo  Elephant  National  Park. 

Conservation  measures:  None  recommended. 
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Acontias  litoralis  Broadley  & Greer,  1969 

COASTAL  DWARF  LEGLESS  SKINK; 

COASTAL  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  genus  Microacontias,  to  which  this  spe- 
cies had  previously  been  assigned  (Daniels  et  al.  2006), 
was  synonymised  with  Acontias  by  Lamb  et  al.  (2010) 
based  on  molecular  phylogenetic  results.  Daniels  et  al. 
(2006)  suggested  that  A.  litoralis  was  derived  from  within 
a polytypic  A.  lineatus,  making  the  latter  paraphyletic.  In 
a subsequent  mitochondrial  DNA  phylogeny  of  ‘ Microac- 
ontias’ (Janse  van  Vuuren  2009),  the  four  currently  recog- 
nised taxa  in  this  clade  were  found  to  interdigitate  in  the 
phylogram.  However,  because  all  taxa  were  found  to  be 
identifiable  morphologically,  it  was  suggested  that  all  sub- 
species of  A.  lineatus  retain  their  status,  with  A.  litoralis 
treated  as  a fourth  subspecies  of  A.  lineatus.  The  findings 
of  Lamb  et  al.  (2010)  were  similar  to  those  of  Daniels  et 
al.  (2006)  and,  on  this  basis  and  with  regard  to  the  diag- 
nostic differences  described  by  Broadley  & Greer  (1969), 
they  treated  A.  litoralis,  and  all  subspecies  of  A.  lineatus, 
as  full  species. 

Distribution:  Endemic  to  South  Africa,  occurring  in  the 
western  coastal  parts  of  Northern  and  Western  Cape  prov- 
inces. 

Habitat:  Fossorial,  found  in  sandy  soils  in  sparsely-veg- 
etated coastal  dunes,  from  sea  level  to  approximately 
100  m elevation  (Mashinini  2004).  Especially  common 
under  leaf  litter  at  the  base  of  Ruschia  crassisepala,  and 
occurs  in  densities  of  up  to  33  specimens  per  hectare 
(Mashinini  et  al.  2011). 

Bioregion:  Namaqualand  Sandveld;  West  Strandveld; 
Namaqualand  Hardeveld;  Richtersveld;  Seashore  Vegeta- 
tion. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant throughout  and  not  subject  to  major  extrinsic  threats. 
Coastal  development  is  a localised  threat  in  a few  areas. 

Conservation  measures:  None  recommended. 


Acontias  litoralis—  Noup,  NC  W.R.  Branch 


Acontias  meleagris  (Linnaeus,  1758) 

CAPE  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  taxonomic  status  of  this  species  is  in 
a state  of  flux  (Daniels  et  al.  2009,  Engelbrecht  et  al. 
2013).  It  is  notably  variable  with  respect  to  colouration 
(Broadley  & Greer  1969)  and  molecular  phylogenetic 
and  phylogeographic  research  has  demonstrated  that  this 
taxon  as  presently  construed  is  paraphyletic  (Daniels  et 
al.  2002,  2005,  2006,  2009;  Lamb  etal.  2010;  Engel- 
brecht et  al.  2013).  Further  molecular  and  morphological 
investigations  are  required. 

Distribution:  Endemic  to  South  Africa,  occurring  through- 
out most  of  the  Western  Cape  and  the  western  and  south- 
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ern  parts  of  the  Eastern  Cape  (Broadley  & Greer  1969). 
The  identity  of  a specimen  from  De  Aar  in  the  southeast- 
ern Northern  Cape  (not  plotted)  requires  confirmation. 

Habitat:  Fossorial,  found  in  coastal  areas  in  rich  soils  and 
in  alluvial  soils  in  inland  valleys.  Occurs  from  sea  level  to 
at  least  1 400  m (Branch  1998). 


Acontias  meleagris — Oyster  Bay,  EC  W.R.  Branch 


Biome:  Fynbos;  Albany  Thicket;  Nama-Karoo;  Succulent 
Karoo. 

Assessment  rationale:  Widespread  and  common  and  not 
under  significant  threat. 

Conservation  measures:  None  recommended. 


Acontias  meleagris — Vleesbaai  region,  WC  M.  Burger 


Acontias  namaquensis  Hewitt,  1938 

NAMAQUALAND  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  taxon  was  considered  a subspecies  of  A. 
gracilicauda  (Broadley  & Greer  1969)  but  was  recently 
raised  to  full  species  status  on  the  basis  of  a molecular 
phylogenetic  study  that  showed  that  the  two  former  sub- 
species are  not  sister  taxa  (Lamb  et  al.  2010). 

Distribution:  Endemic  to  South  Africa,  occurring  in  the 
western  portion  of  the  Northern  Cape  (Little  Namaqua- 
land)  (Broadley  & Greer  1969). 

Habitat:  Fossorial,  occurring  in  relatively  mesic  conditions 
in  sandy  soils  from  sea  level  to  approximately  1 000  m 
elevation  (Branch  1998). 

Bioregion:  Namaqualand  Hardeveld;  Namaqualand  Sand- 
veld;  Richtersveld. 

Assessment  rationale:  Has  a restricted  range  but  appears 
to  be  locally  abundant  and  is  not  subject  to  major  extrin- 
sic threats. 

Conservation  measures:  None  recommended. 


Acontias  namaquensis — S of  Garies,  NC 


W.R.  Branch 
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Acontias  occidentals  FitzSimons,  1941 

SAVANNA  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Previously  considered  a subspecies  of  Acon- 
tias percivali,  an  East  African  species.  Recent  molecular 
phylogenetic  studies  (Daniels  et  al.  2006;  Lamb  et  al. 
2010)  have  revealed  that  A con  tias  occidentalis  is  closely 
related  to  A.  percivali  percivali , but  not  to  A.  percivali 
tasmani , which  Lamb  et  al.  (2010)  synonymised  with  A. 
orientalis.  Lamb  et  al.  (2010)  also  formally  elevated  A. 
occidentalis  to  full  species  status  based  on  morphological 
diagnosability  (Broadley  & Greer  1969)  and  the  1 700  km 
disjunction  between  this  form  and  its  East  African  sister 
taxon,  rendering  A.  percivali  a monotypic  species. 

Distribution:  Endemic  to  southern  Africa  and  adjacent 
areas  in  southern  Angola.  Within  southern  Africa  it  occurs 
in  north-central  Namibia,  southern  Botswana  and  parts  of 
Zimbabwe  and  South  Africa  (Broadley  & Greer  1969).  In 
the  Atlas  region  it  is  found  in  parts  of  Limpopo,  Mpuma- 
langa, Gauteng  and  North-West  Province. 

Habitat:  Fossorial,  found  in  soil  under  leaf  litter  or  other 
debris.  Occurs  from  altitudes  of  about  600  m to  2 100  m 
(Jacobsen  1989). 

Biome:  Savanna;  Grassland. 

Assessment  rationale:  Widespread,  especially  outside  the 
Atlas  region,  and  not  experiencing  any  major  threats. 

Conservation  measures:  None  recommended. 


Acontias  occidentalis — Farm  Zjoebaya,  Musina,  LIMP  W.D.  Haacke 


Acontias  orientalis  Hewitt,  1937 

EASTERN  CAPE  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was,  until  recently  (Lamb  et  al. 
2010),  considered  a subspecies  of  Acontias  meleagris. 
Daniels  et  al.  (2002,  2005,  2006,  2009)  considered  the 
status  of  this  taxon  to  be  highly  unstable,  partly  because 
of  the  inclusion  of  the  form  A.  meleagris  lineicauda,  long 


Acontias  orientalis — Great  Fish  River  Reserve,  EC  W.R.  Branch 


regarded  as  a smaller,  more  slender  morph  of  A.  meleagris 
orientalis  (Broadley  & Greer  1969).  Although  easily  diag- 
nosed on  morphological  characters,  A.  lineicauda  is  neither 
monophyletic  nor  imbedded  within  A.  orientalis  (Daniels 
et  al.  2005)  and  has  been  recognised  (Lamb  et  al.  2010) 
as  a paraphyletic  species  level  taxon  pending  further  study. 
Acontias  percivali  tasmani  was  synonymised  with  A.  ori- 
entalis by  Lamb  et  al.  (2010),  based  on  its  minimal  ge- 
netic differentiation  (Daniels  et  al.  2005,  2006)  and  nearly 
complete  morphological  overlap  (Broadley  & Greer  1969). 
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Distribution:  Endemic  to  the  southern  parts  of  the  East- 
ern Cape,  South  Africa.  There  is  an  apparently  isolated 
population  at  Xukulu  in  the  eastern  Transkei  (Broadley  & 
Greer  1969).  Records  indicated  as  questionable  on  the 
map  may  represent  A.  lineicauda  (uncertainty  due  to  over- 
lap in  ranges). 

Habitat:  Fossorial,  found  in  coastal  areas  and  alluvial  soils 
in  inland  valleys  in  mesic  to  relatively  dry  situations.  Oc- 
curs from  sea  level  to  at  least  1 400  m (Branch  1998). 

Bioregion:  Albany  Thicket;  Sub-Escarpment  Savanna; 
Eastern  Fynbos-Renosterveld;  Seashore  Vegetation;  Lower 
Karoo. 

Assessment  rationale:  Relatively  widespread  and  com- 
mon and  not  subject  to  major  threats  throughout  most  of 
its  range. 

Conservation  measures:  None  recommended. 


Acontias  oriental  is — NE  of  Oyster  Bay,  EC  M.  Burger 


Acontias  parietalis  (Broadley,  1990) 

MAPUTALAND  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Typhlosaurus  aurantiacus  parietalis  was 
transferred  to  Acontias  by  Lamb  et  al.  (2010).  All  five 
subspecies  of  T.  (=  Acontias)  aurantiacus  recognised  by 
Broadley  (1968,  1990a) — including  T.  (=  A.)  a.  parieta- 
lis— are  now  treated  as  valid  species  (Pietersen  et  al.  in 
prep.).  Although  KwaZulu-Natal  populations  of  this  spe- 
cies have  been  referred  to  T a.  aurantiacus ' (e.g.  Branch 
1998),  Broadley  (1990a)  clarified  that  these,  along  with 
specimens  from  Inhaca  Island,  Mozambique,  were  refer- 
able to  T a.  parietalis ',  with  the  former  taxon  restricted  to 
southern  coastal  Mozambique. 

Distribution:  Endemic  to  southern  Africa,  occurring  in 
coastal  southern  Mozambique  and  in  northeastern  Kwa- 
Zulu-Natal, South  Africa  (Broadley  1968). 

Habitat:  Fossorial,  found  in  sandy  soils  and  mesic  con- 
ditions in  coastal  sandveld  and  grassland  areas.  Occurs 
from  sea  level  to  200  m elevation  (Bourquin  2004). 

Vegetation  type:  FOz  7 Northern  Coastal  Forest;  SVI  18 
Tembe  Sandy  Bushveld;  CB  1 Maputaland  Coastal  Belt; 
CB  2 Maputaland  Wooded  Grassland. 

Assessment  rationale:  Has  a relatively  widespread  global 
distribution.  Although  some  areas  of  appropriate  habitat 
may  be  threatened  by  coastal  development  or  recreational 
land  use,  much  of  the  range  is  included  in  protected  areas 
and  other  threats  are  minimal.  Regional  EOO  is  small  but 
threats  are  highly  localised  and  fragmentation  is  slight. 

Conservation  measures:  None  recommended. 


Acontias  parietalis — Kosi  Bay,  KZN  J.  Marais 
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Acontias  plumbeus  Bianconi,  1849 

GIANT  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Earlier  molecular  phylogenetic  results  placed 
Acontias  plumbeus  with  other  robust  species  in  a restrict- 
ed Acontias  (Daniels  et  al.  2006).  More  recent  research 
(Lamb  et  al.  2010)  demonstrates  that  it  is  also  closely 
related  to  skinks  formerly  placed  in  Acontophiops  and  Ty- 
phlosaurus  sensu  lato.  The  taxonomic  status  of  isolated 
populations  near  East  London  and  on  the  eastern  escarp- 
ment of  Zimbabwe  should  be  investigated  further. 

Distribution:  Endemic  to  southern  Africa.  Occurs  in  Zim- 
babwe, Mozambique,  Swaziland  and  South  Africa  (Broad- 
ley  & Greer  1969).  Within  South  Africa,  it  is  widespread 
in  the  northern  and  eastern  regions  of  Limpopo,  in  east- 
ern Mpumalanga  and  throughout  the  lower  elevations  of 
KwaZulu-Natal.  There  are  scattered  coastal  populations  in 
the  Eastern  Cape,  such  as  at  Dwesa  Nature  Reserve  and 
in  the  East  London  region. 

Habitat:  Found  in  mesic  microhabitats  under  leaf  litter  or 
other  cover  in  forested  or  partly-wooded  habitats,  grass- 
lands or  alluvial  sands.  Occurs  from  sea  level  to  at  least 
1 500  m (Jacobsen  1989). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Forests; 

Grassland;  Albany  Thicket. 

Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  None  recommended. 

Acontias  plumbeus — Mtubatuba,  KZN  J.  Marais 


Acontias  poecilus 
Bourquin  & Lambiris,  1996 
VARIABLE  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Endangered  Blab(ii,iii)+2ab(ii,iii) 

Endemic 

Taxonomy:  This  relatively  recently  described  species  was 
previously  confused  with  the  similar  Acontias  plumbeus 
(e.g.  Broadley  1984),  to  which  it  is  closely  related 
(Lamb  et  al.  2010).  Although  it  may  be  diagnosed  from 


Acontias  poecilus — Port  Edward,  KZN  J.  Marais 


A.  plumbeus  morphologically,  its  high  genetic  similarity 
to  this  species  (Lamb  et  al.  2010)  suggests  that  further 
work,  incorporating  broader  sampling  across  both  species, 
is  required  to  clarify  relationships  further. 

Distribution:  Endemic  to  South  Africa,  occurring  in  coast- 
al regions  of  the  extreme  southern  part  of  KwaZulu-Natal 
and  the  adjacent  eastern  parts  of  the  Eastern  Cape. 

EOO:  3 105  km2  (confidence:  high);  AOO:  347  km2  (con- 
fidence: medium). 
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Habitat:  Found  in  moist  situations  in  soil  or  under  leaf  lit- 
ter in  forested  or  shaded  habitats.  Occurs  from  sea  level  to 
approximately  300  m in  KwaZulu-Natal  (Bourquin  2004) 
and  up  to  900  m in  the  Eastern  Cape. 

Vegetation  type:  CB  4 Pondoland-Ugu  Sandstone  Coastal 
Sourveld;  CB  3 KwaZulu-Natal  Coastal  Belt;  Gs  12  East 
Griqualand  Grassland. 

Assessment  rationale:  Has  a restricted  EOO  (<5  000  km2) 
and  AOO  (<500  km2).  Most  of  the  distribution  is  frag- 
mented by  intensive  human  land  use  and  there  are  only 
five  locations  [Bla+2a].  Increasing  human  pressure  for 
agricultural  land,  housing  and  coastal  recreation  imply  a 
continuing  decline  in  the  AOO,  and  in  quality  and  extent  of 
suitable  habitat  [Blb(ii,iii)  + 2b(ii,iii)]. 


Threats:  Threatened  by  land  conversion  for  agriculture,  hous- 
ing and  recreation,  particularly  in  coastal  areas.  This  skink 
has  limited  dispersal  capabilities  and  a restricted  range. 

Conservation  measures:  Clarify  the  species'  taxonomic 
status  relative  to  adjacent  populations  of  A.  plumbeus. 
Determine  population  size,  range,  biology  and  ecology, 
habitat  status  and  threats.  Establish  provincial  legisla- 
tion that  protects  the  species.  Ensure  that  it  is  protected 
in  a reserve.  Develop  habitat  corridors  that  link  subpopu- 
lations. Prioritise  a survey  of  Mkambati  Nature  Reserve 
in  the  Eastern  Cape,  where  Branch  & Haagner  (1999) 
suggested  that  this  skink  might  occur.  Conduct  directed 
searches  in  the  area  between  the  coast  and  Mount  Frere, 
the  only  known  inland  locality  for  the  species.  Conduct  a 
PHVA  and  draw  up  a BMP-S. 


Acontias  richardi  (Jacobsen,  1987) 

RICHARD’S  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  relationships  of  this  skink  were  recent- 
ly investigated  using  molecular  techniques  (Lamb  et  al. 
2010),  resulting  in  its  transfer  from  Typhlosaurus  to  Ac- 
ontias and  its  elevation  from  a subspecies  of  T.  lineatus 
(now  A.  kgalagadi).  Acontias  k.  kgalagadi , A.  richardi , 
A.  jappi  and  probably  also  A.  k.  subtaeniatus , constitute 
a clade.  Relationships  between  this  taxon  and  others  for- 
merly in  the  Typhlosaurus  lineatus  group  are  under  review 
(D.  Pietersen  in  prep.). 

Distribution:  Endemic  to  northern  Limpopo  Province, 
South  Africa,  where  it  has  a highly  restricted  distribu- 
tion in  the  Soutpansberg  district.  The  record  plotted  at 
2230CB  was  obtained  during  a SARCA  survey. 

EOO:  1 427  km2  (confidence:  low);  AOO:  856  km2  (con- 
fidence: low). 

Habitat:  Found  under  rotting  logs  in  deep  aeolian  sand  de- 
posits on  the  northern  slopes  of  the  Soutpansberg  at  about 
800  m elevation  (Jacobsen  1987a,  1989). 

Vegetation  type:  SVI  1 Makuleke  Sandy  Bushveld;  SVcb 
21  Soutpansberg  Mountain  Bushveld;  SVmp  1 Musina 
Mopane  Bushveld. 

Assessment  rationale:  Has  an  extremely  restricted  EOO 
[Bl]  and  AOO  [B2].  Currently  known  from  only  two  sites 
that  are  not  in  protected  areas  (Jacobsen  1988h;  SARCA 
survey),  and  there  is  continuing  decline  in  quality  of  habi- 
tat [Blb(iii)+2b(iii)]  due  to  agricultural  practices  such  as 
livestock  grazing  (Jacobsen  1989). 

Threats:  Has  limited  dispersal  capabilities  and  appears  to 
have  an  extremely  restricted  distribution.  No  serious  ex- 
trinsic threats,  but  livestock  grazing  takes  place  within  its 
range  and  if  this  is  uncontrolled,  it  may  impact  the  skink's 
food  source.  Fires  may  also  be  a threat  to  this  species. 


"1  l^“ 

Acontias  richardi 


Acontias  richardi — Greater  Kuduland  Safaris,  E of  Tshipise,  LIMP  M.  Burger 


Conservation  measures:  Collect  information  on  range, 
population  size,  biology  and  ecology.  Assess  the  current 
status  of  the  habitat.  Monitor  the  effects  of  livestock  graz- 
ing, protect  the  area  in  which  A.  richardi  occurs,  and  draft 
a BMP-S. 
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Acontias  rieppeli 

Lamb,  Biswas  & Bauer,  2010 

WOODBUSH  LEGLESS  SKINK 

Aaron  M.  Bauer  & Michael  F.  Bates 

Global:  Endangered  Blab(iii)+2ab(iii) 

Endemic 

Taxonomy:  Originally  described  as  Acontophiops  linea- 
tus Sternfeld,  1912  (often  incorrectly  given  as  Sternfeld, 
1911).  The  relationships  of  this  skink  were  investigated 
recently  using  molecular  techniques  (Daniels  et  al.  2002, 
2006).  The  most  recent  molecular  analysis  of  all  aeon- 
tines  (Lamb  et  al.  2010)  reveals  that  this  species  is  em- 
bedded within  a clade  of  taxa  now  assigned  to  Acontias. 
Transfer  to  the  genus  Acontias  results  in  the  new  combina- 
tion, Acontias  lineatus,  which  is  a junior  secondary  hom- 
onym of  A.  lineatus  Peters,  1879.  Lamb  et  al.  (2010) 
proposed  the  replacement  name  A.  rieppeli , using  a pre- 
viously nomenclaturally-unavailable  epithet  proposed  by 
Welch  (1982a). 

Distribution:  Endemic  to  the  Woodbush,  Haenertsburg 
and  Wolkberg  areas  of  Limpopo  Province,  South  Africa. 

EOO:  879  km2  (confidence:  high);  AOO:  283  km2  (confi- 
dence: medium). 

Habitat:  Fossorial,  found  in  mesic  conditions  in  montane 
grassland,  usually  under  stones.  Occurs  at  elevations  of 
1 600-2  000  m (Jacobsen  1989).  Near  Haenertsburg  it 
is  found  on  soil  under  rocks  imbedded  on  grassy  slopes 
and  ridges;  also  up  to  20  cm  below  the  surface  in  reddish- 
brown  soil  at  the  edges  of  pine  plantations  or  even  up  to 
about  50  m within  the  forest  (M.F.  Bates  unpubl.  data). 

Vegetation  type:  Gm  23  Northern  Escarpment  Quartzite 
Sourveld;  Gm  25  Woodbush  Granite  Grassland. 

Assessment  rationale:  This  species  has  a restricted  range 
(EOO  <5  000  km2  and  AOO  <500  km2),  is  vulnerable  to 
threats  from  afforestation,  cultivation  and  infrastructural 
expansion,  and  has  experienced  severe  habitat  fragmenta- 
tion [Bla  + 2a].  It  is  also  experiencing  a continuing  decline 
in  area,  extent  and  quality  of  habitat  in  some  portions  of 
its  range  [b(iii)]. 

Threats:  The  primary  extrinsic  threat  is  afforestation;  ex- 
otic pine  plantations  have  apparently  resulted  in  local  de- 
creases in  abundance  (Jacobsen  1988i).  However,  the  re- 
cent discovery  of  specimens  living  in  soils  at  the  edges 
of  a pine  forest  near  Haenertsburg  (M.F.  Bates  unpubl. 
data)  suggests  that  this  species  is  able  to  re-colonise  such 
areas,  or  even  that  afforestation  may  not  totally  eradicate 
local  populations.  In  the  Haenertsburg  area  at  least,  grass- 
land is  also  ploughed  up  and  used  for  cultivation  and  even 
propagation  of  medicinal  plants  (M.F.  Bates  pers.  obs.). 
Acontias  rieppeli  may  also  occur  in  and  around  the  town 


Acontias  rieppeli — near  Wolkberg  hut,  Wolkberg  Wilderness  Area,  LIMP 

M.  Burger 


of  Haenertsburg  and  in  the  Ebenezer  Dam  area,  so  it  could 
also  be  affected  to  a small  extent  by  urbanisation  and  tour- 
ist/entertainment activities.  Also,  if  this  species  is  at  all  af- 
fected by  roads  (as  is  Scelotes),  then  ongoing  construction 
of  forest  roads  will  create  another  negative  impact.  Also 
threatened  by  its  limited  dispersal  capabilities  and  highly 
restricted  range. 

Conservation  measures:  Collect  data  on  population  size 
and  range  in  order  to  establish  a baseline  for  monitoring 
population  status  on  a periodic  basis.  Study  biology,  ecol- 
ogy and  habitat  status  in  order  to  evaluate  the  particular 
requirements  of  the  species  and  provide  a basis  for  pos- 
sible restoration  of  habitat  in  currently  or  formerly  afforest- 
ed areas  in  its  range.  Attempt  to  determine  the  extent  to 
which  the  species  occurs  in  soils  within  exotic  plantations. 
Develop  a BMP-S. 
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Acontias  tristis  Werner,  1911 

NAMAQUALAND  DWARF  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  genus  Microacontias , to  which  this  spe- 
cies had  been  assigned  (Daniels  et  al.  2006),  was  syno- 
nymised  with  Acontias  by  Lamb  et  al.  (2010)  based  on 
molecular  phylogenetic  findings.  A recent  molecular  phy- 
logenetic study  (Daniels  et  al.  2006)  suggested  that  A. 
litoral  is  was  derived  from  within  a polytypic  A.  lineatus, 
making  the  latter  paraphyletic.  In  a subsequent  mitochon- 
drial DNA  phylogeny  of  ‘ Microacontias ’ (Janse  van  Vuuren 
2009),  the  four  currently  recognised  taxa  in  this  clade 
were  found  to  interdigitate  in  the  phylogram.  However,  be- 
cause all  taxa  were  found  to  be  identifiable  morphological- 
ly it  was  suggested  that  all  subspecies  of  A.  lineatus  retain 
their  status,  with  A.  litoralis  treated  as  a fourth  subspecies 
of  A.  lineatus.  The  findings  of  Lamb  et  al.  (2010)  were 
similar  to  those  of  Daniels  et  al.  (2006)  and,  on  this  basis 
and  with  regard  to  the  diagnostic  differences  described  by 
Broadley  & Greer  (1969),  they  elevated  A.  I.  tristis  and  A. 
I.  grayi  to  full  species  status. 

Distribution:  Endemic  to  South  Africa,  occurring  only  in 
the  western  parts  of  the  Northern  Cape  and  in  a small 
part  of  the  adjoining  Western  Cape.  Its  proximity  to  the 
Namibian  border  suggests  that  it  may  also  occur  in  that 
country. 

Habitat:  Fossorial,  found  in  sandy  soils  in  mesic  micro- 
habitats, in  arid  to  semi-arid  habitats  (Bauer  & Branch 
2003  [2001]).  Occurs  from  sea  level  to  at  least  1 000  m 
elevation. 

Bioregion:  Richtersveld;  Namaqualand  Hardeveld;  Gariep 
Desert;  Namaqualand  Sandveld. 


Acontias  tristis — Namaqua  NP,  NC  D.  Maguire 


Assessment  rationale:  Widespread  and  common,  with  no 
major  identifiable  extrinsic  threats. 


Conservation  measures:  None  recommended. 
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Genus  Typhlosaurus  Wiegmann,  1834 — blind  legless  skinks 


A recent  molecular  phylogenetic  study  (Lamb  et  al. 
2010)  revealed  that  many  species  formerly  assigned  to 
Typhlosaurus  (Broadley  & Greer  1969;  Branch  1998) 
were  embedded  within  the  genus  Acontias.  Consequent- 
ly, Lamb  et  al.  (2010)  allocated  these  species,  along 
with  all  species  of  Microacontias  and  the  monotypic  Ac- 
ontophiops,  to  a more  inclusive  Acontias.  Typhlosaurus 
is  therefore  restricted  to  five  species  distributed  along  the 
West  Coast  of  southern  Africa  from  the  Cape  Peninsula 
north  to  the  Kuiseb  River  in  central  Namibia.  Four  spe- 


cies (three  strictly  endemic)  occur  in  the  Atlas  region,  in 
coastal  and  Namib  sands  and  isolated  sandveld  areas. 
All  taxa  are  elongate,  limbless,  burrowing  insectivores 
that  feed  chiefly  on  termites  (Branch  1998).  They  are 
active  diurnally  or  nocturnally,  largely  depending  on  ther- 
mal conditions,  and  are  viviparous  (1-3  young  in  a litter) 
(Branch  1998).  Typhlosaurus  lomiae  is  considered  Near 
Threatened  mainly  because  of  its  extremely  restricted 
distribution.  All  other  taxa  in  the  Atlas  region  are  classi- 
fied as  Least  Concern. 


Typhlosaurus  caecus 
(Cuvier,  1816  [1817]) 

SOUTHERN  BLIND  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was  reviewed  by  Broadley 
(1968b),  who  considered  Typhlosaurus  caecus  and  T.  ver- 
mis as  two  semispecies  within  a superspecies.  Bates  et  al. 
(1998)  demonstrated  that  the  two  taxa  are  distinct  and 
should  be  considered  full  species.  The  latter  authors  also 
argued  that  Northern  Cape  specimens  previously  allocated 
to  T.  caecus  by  Broadley  (1968b)  and  Branch  (1998)  are 
in  fact  T.  vermis. 

Distribution:  Endemic  to  South  Africa,  occurring  along  the 
West  Coast  of  the  Western  Cape  (Bates  et  al.  1998).  A re- 
cent record  of  T.  caecus  from  the  Richtersveld  and  another 
from  nearby  Koiingnaas  (neither  plotted)  require  confirma- 
tion. 

Habitat:  Fossorial,  found  in  partly  vegetated  sandy  soils 
in  coastal  and  sandveld  habitats  from  sea  level  to  at  least 
500  m elevation. 

Bioregion:  West  Strandveld;  Southwest  Fynbos;  North- 
west Fynbos;  Namaqualand  Sandveld. 

Assessment  rationale:  Has  a moderately  restricted  distri- 
bution but  is  common  throughout  and  adequately  protect- 
ed. The  only  extrinsic  threats  are  from  housing  and  recrea- 
tion, and  these  impact  only  a small  portion  of  the  range. 

Conservation  measures:  None  recommended. 


Typhlosaurus  caecus — Koeberg  NR,  WC  W.R.  Branch 
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Typhlosaurus  lomiae  Haacke,  1986 

LOMI’S  BLIND  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  The  original  specific  epithet  lomii’  was  cor- 
rected in  accordance  with  the  International  Code  of  Zo- 
ological Nomenclature  to  ‘ lomiae ' by  Michels  & Bauer 
(2004),  to  match  the  gender  of  the  person  honoured  by 
the  epithet. 

Distribution:  Endemic  to  Namaqualand  district  in  the 
West  Coast  region  of  the  Northern  Cape,  South  Africa. 

E00:  876  km2  (confidence:  medium);  A00:  430  km2 
(confidence:  medium). 

Habitat:  Fossorial,  found  in  low  vegetated  sand  dunes 
often  in  association  with  termitaria  (Haacke  1986;  Bauer 
et  al.  2000),  at  elevations  below  100  m. 

Vegetation  type:  SKs  8 Namaqualand  Coastal  Duneveld. 

Assessment  rationale:  Although  there  are  currently  no 
known  threats,  the  species  has  a restricted  distribution 
(EOO  and  AOO  less  than  the  EN  thresholds)  and  occurs  at 
only  a few  sites  in  an  area  that  is  not  formally  protected 
(Haacke  1988)  and  that  might  be  affected  by  diamond 
mining  in  the  future. 

Threats:  Has  limited  dispersal  capabilities  and  appears  to 
have  an  extremely  restricted  distribution.  There  are  cur- 
rently no  documented  extrinsic  threats.  Although  not  con- 
tained in  any  formal  protected  areas,  the  species  occurs 
within  the  De  Beers  Consolidated  Diamond  Mines  Ltd. 
concession  area,  so  public  access  is  restricted  at  this  time 
(Haacke  1988a).  In  this  area,  the  habitat  used  by  the  spe- 
cies (Bauer  et  al.  2000)  is  not  currently  impacted  by  min- 
ing activities,  although  this  may  change  (Haacke  1988a). 


Typhlosaurus  lomiae — Noup,  Namaqualand,  NC  J.  Marais 


Conservation  measures:  Obtain  information  on  range, 
population  size,  biology  and  ecology,  and  assess  the  status 
of  the  habitat.  Incorporate  the  area  in  which  the  species 
occurs  into  a formally  protected  area  and  draft  a BMP-S. 


Typhlosaurus  meyeri  Boettger,  1894 

MEYER’S  BLIND  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Namibia  (Luderitz  dis- 
trict) and  the  adjacent  northwestern  Richtersveld  of  the 


Typhlosaurus  meyeri — Sperrgebiet,  Namibia 


J.  Marais 


Northern  Cape,  South  Africa  (Broadley  1968a;  Haacke 
1986;  Bauer  & Branch  2003  [2001]). 

Habitat:  Occurs  in  sparsely  vegetated  dunes  and  other 
areas  of  loose  sand  in  the  southern  Namib  (Bauer  & 
Branch  2003  [2001]),  chiefly  below  500  m elevation. 

Bioregion:  Southern  Namib  Desert. 
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Assessment  rationale:  Although  marginally  represented  in 
the  Atlas  region,  with  records  in  only  two  QDGCs,  this 
represents  more  than  5%  of  the  total  range  so  the  species 
was  assessed.  Fairly  widespread  in  an  area  largely  unin- 
habited by  humans.  Although  parts  of  the  range  are  inten- 
sively mined  for  diamonds,  most  of  the  distribution  falls 
within  Sperrgebiet  buffer  zones  that  are  protected  from 


public  access  and  are  not  mined.  Within  the  Atlas  region 
AOO  (5  711  km2)  and  especially  EOO  (26  000  km2)  are 
small,  but  there  is  no  evidence  of  decline.  This  species  is 
therefore  currently  not  considered  to  be  of  conservation 
concern. 

Conservation  measures:  None  recommended. 


Typhlosaurus  vermis  Boulenger,  1887 

PINK  BLIND  LEGLESS  SKINK; 

BOULENGER’S  BLIND  LEGLESS  SKINK 

Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Reviewed  by  Broadley  (1968a),  who  was  of 
the  opinion  that  Typhlosaurus  caecus  and  T.  vermis  might 
be  two  semispecies  within  a superspecies.  Bates  et  al. 
(1998)  demonstrated  that  the  two  are  distinct  and  should 
be  considered  full  species.  These  authors  also  argued  that 
Northern  Cape  specimens  previously  allocated  to  T.  cae- 
cus by  Broadley  (1968a)  and  Branch  (1998)  are  in  fact 
T.  vermis. 

Distribution:  Endemic  to  the  Namaqualand  district  of  the 
Northern  Cape,  South  Africa.  A record  from  Putzonder- 
water  (292 IBB)  in  the  central  Northern  Cape  (Broadley 
1968a;  Haacke  1986)  is  correctly  identified  (Bates  et  al. 
1998)  but  the  locality  is  almost  certainly  incorrect.  An- 
other set  of  records  from  Baievlei  (3017BD),  just  south  of 
Langstrand  in  the  northern  Western  Cape,  is  unconfirmed 
and  may  be  referable  to  T.  caecus.  These  two  sets  of  ques- 
tionable records  have  not  been  included  on  the  map.  No 
records  exist  for  Namibia,  but  the  species  may  occur  in  the 
Oranjemund  area. 

Habitat:  Fossorial,  found  in  sparsely  vegetated  sandy  soils 
in  coastal  and  sandveld  habitats,  from  sea  level  to  at  least 
900  m elevation. 

Bioregion:  Namaqualand  Sandveld;  Southern  Namib 
Desert;  Richtersveld;  Seashore  Vegetation. 

Assessment  rationale:  Has  a moderately  restricted  distri- 
bution but  is  common  throughout.  Major  extrinsic  threats 
from  housing  and  mining  are  limited  to  relatively  small 
portions  of  the  range. 

Conservation  measures:  None  recommended. 
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SUBFAMILY  LYG0S0MINAE 


This  is  the  largest  subfamily  of  skinks  and  includes  many 
of  the  species  familiar  to  most  people.  It  is  wide  ranging, 
but  particularly  diverse  in  Africa  and  the  Australasian  region. 
There  remains  controversy  over  the  monophyly  of  this  sub- 
family (Whiting  et  al.  2003;  Giovannottia  et  al.  2010)  and 
the  number  of  genera,  their  content  and  relationships  (Honda 


et  al.  2000;  Whiting  et  al.  2003;  Brandley  et  al.  2005; 
Austin  & Arnold  2006;  Sindaco  et  al.  2012).  Four  genera 
occur  in  southern  Africa  and  all  reach  the  Atlas  region  where 
they  are  represented  by  17  species.  The  fact  that  three  of 
the  four  genera  have  recently  undergone  name  changes  high- 
lights the  level  of  taxonomic  confusion  in  this  subfamily. 


Genus  Afroablepharus  Greer,  1974 — snake-eyed  skinks 


Snake-eyed  skinks  have  a complicated  taxonomic  history. 
They  were  usually  placed  in  the  genus  Panaspis.  How- 
ever, the  concept  and  extent  of  Panaspis  has  undergone 
substantial  changes  since  its  creation  by  Cope  in  1868 
(see  Boulenger  1887;  Smith  1937;  Mittleman  1952; 
Fuhn  1969;  Perret  1973,  1975;  Welch  1982a, b).  Based 
on  morphological  characters,  Greer  (1974)  described  a 
new  genus,  Afroablepharus , for  African  species  with  an 
ablepharine  (non-blinking)  eye  and  contact  between  the 
frontal  scale  and  just  one  subocular  scale.  Welch  (1982a) 
proposed  a tribe,  Panaspinini,  to  include  the  African  gen- 
era Cophoscincopus , Panaspis , Afroablepharus,  Lacer- 
taspis  and  Leptosiaphos,  but  this  was  largely  ignored  by 
subsequent  workers.  Broadley  (1989)  rejected  Greer’s 
(1974)  arrangement  and  retained  Panaspis  for  savanna 
species  (although  he  also  included  P.  breviceps,  a rainfor- 
est inhabitant)  with  an  ablepharine  eye  and  returned  Afro- 


ablepharus to  the  synonymy  of  Panaspis.  Subsequent  mo- 
lecular studies  (Schmitz  et  al.  2005a;  Jesus  et  al.  2007) 
have  confirmed  the  generic  distinctness  of  the  former  sub- 
genera ( Afroablepharus , Leptosiaphos  and  Lacertaspis) 
within  Panaspis.  The  latter  genus  is  now  restricted  to  a 
suite  of  3-4  species  from  West  and  Central  Africa.  Five 
species  of  Afroablepharus  are  currently  recognised  (Uetz 
2012),  but  an  undescribed  species  from  Sao  Tome  awaits 
description  (Jesus  etal.  2007),  and  Medina  et  al.  (2012) 
note  that  A.  wahlbergii  comprises  a complex  of  cryptic 
species.  Two  species  are  found  in  the  Atlas  region,  one 
of  which  was  described  relatively  recently  [P.  maculicol- 
lis ; Jacobsen  & Broadley  2000).  These  are  diurnal,  ter- 
restrial or  semi-burrowing  small-  to  medium-sized  skinks 
with  small  but  well-developed  limbs.  Females  lay  small 
clutches  of  2-6  eggs  (Branch  1998).  Neither  species  in 
the  Atlas  region  is  of  conservation  concern. 


Afroablepharus  maculicollis 
(Jacobsen  & Broadley,  2000) 
SPOTTED-NECK  SNAKE-EYED  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Afroablepharus  maculicollis  was  first  recog- 
nised by  Jacobsen  (1989)  as  a cryptic  species  related  to  A. 
wahlbergii.  It  was  later  described  by  Jacobsen  & Broadley 
(2000)  based  on  differences  in  the  average  number  of  scale 
rows  at  mid-body,  body  patterning  (particularly  on  the  neck) 
and  male  colouration  during  the  breeding  season.  Taxonomy 
is  stable  but  older  specimen  records  and  pre-2000  refer- 
ences to  A.  wahlbergii  should  be  carefully  checked  using 
the  key  provided  by  Jacobsen  & Broadley  (2000).  The  rela- 
tionship of  this  species  and  of  A.  wahlbergii  to  the  isolated 
population  in  northern  Namibia  remains  unresolved. 

Distribution:  Endemic  to  the  southern  half  of  Africa.  Found 
in  Zambia,  Zimbabwe,  northern  Botswana,  Caprivi  Strip, 
South  Africa  and  central  Mozambique  (Branch  1998; 


Afroablepharus  maculicollis — Alldays,  LIMP  J.  Marais 


Jacobsen  & Broadley  2000).  Within  the  Atlas  region  it  is 
restricted  to  Limpopo  and  northern  Mpumalanga.  It  may 
occur  in  Angola,  but  this  is  unconfirmed. 

Habitat:  A terrestrial  species,  very  similar  in  habits  to  A. 
wahlbergii  and  known  to  occur  in  sympatry  with  the  latter 
in  several  areas.  Found  in  open  or  rocky  savanna  at  alti- 
tudes of  220-900  m (Jacobsen  & Broadley  2000). 

Bioregion:  Central  Bushveld;  Lowveld;  Mopane. 

Assessment  rationale:  Widespread  and  found  in  several 
protected  areas. 

Conservation  measures:  None  recommended. 
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Afroablepharus  wahlbergii 
(A.  Smith,  1849) 

WAH  LB  ERG'S  SNAKE-EYED  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Although  Smith  (1849)  initially  used  ‘ walber - 
gii’  as  the  specific  epithet,  he  later  corrected  this  to  ‘ wahl- 
bergii1 in  an  often  overlooked  errata  slip  (Ulber  1999). 
Such  an  inserted  slip,  under  Article  32.5.1.1  of  the  ICZN 
(1999),  is  clear  evidence  of  an  inadvertent  error  that 
has  been  corrected.  The  absence  of  the  errata  slip  from 
some  copies  of  Smith’s  work  has  contributed  to  confu- 
sion on  this  point  (e.g.  Greenbaum  etal.  2007).  Jacobsen 
(1989)  drew  attention  to  the  presence  of  a cryptic  spe- 
cies in  northern  savanna  areas  of  South  Africa,  which  was 
later  described  by  Jacobsen  & Broadley  (2000)  as  Pan- 
aspis  maculicollis.  Older  specimen  records  of  A.  wahlber- 
gii should  therefore  be  checked  using  the  key  in  Jacobsen 
& Broadley  (2000),  particularly  in  areas  of  known  sympa- 
try.  The  taxonomic  status  of  the  isolated  Namibian  popu- 
lation of  this  species  is  unresolved.  According  to  Medina 
et  al.  (2012),  ‘A.  wahlbergii’  is  a complex  of  at  least  five 
species. 

Distribution:  Endemic  to  sub-Saharan  Africa.  Found  in 
Namibia,  South  Africa,  Zimbabwe,  Zambia,  Mozambique, 
Malawi,  Democratic  Republic  of  Congo,  Ethiopia  and  So- 
malia (Branch  1998;  Jacobsen  & Broadley  2000).  Within 
the  Atlas  region  it  is  found  in  Free  State,  North-West  Prov- 
ince, Gauteng,  Limpopo,  Mpumalanga,  KwaZulu-Natal 
and  Swaziland.  There  is  one  record  in  the  Northern  Cape, 
at  Warrenton  (2824BB). 

Habitat:  A ubiquitous  terrestrial  species  found  in  a wide 
variety  of  habitats  ranging  from  rocky  outcrops  to  open 
Highveld  grasslands,  usually  under  suitable  cover  or 
in  leaf  litter,  from  the  coast  up  to  altitudes  of  2 000  m 
(Branch  1998;  Jacobsen  & Broadley  2000;  Masterson  et 
al.  2008). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Afroablepharus  wahlbergii — Durban,  KZN  J.  Marais 
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Genus  Cryptoblepharus  Wiegmann,  1834 — coral  rag  skinks 


The  genus  Cryptoblepharus  is  a taxonomically  complex 
group  of  skinks  that  appears  to  have  spread  throughout 
the  Indo-Pacific  region  via  transoceanic  dispersal  (Ro- 
cha et  at.  2006;  Horner  2007).  There  are  62  recognised 
taxa  comprising  48  monotypic  and  six  polytypic  spe- 
cies (Horner  2007).  These  lizards  are  diurnal,  and  rupi- 
colous  or  semi-arboreal.  Clutch  size  is  limited  to  1-2  eggs 


(Horner  2007).  Cryptoblepharus  africanus  has  a patchy 
distribution  along  the  east  coast  of  Africa  from  Somalia 
southwards  to  South  Africa.  Within  the  Atlas  region  it  oc- 
curs as  a small  population  at  one  rocky  point  on  the  north- 
eastern coast  of  KwaZulu-Natal  (Haacke  2002).  Although 
listed  as  Vulnerable  by  Branch  (1988a),  it  is  now  regarded 
as  regionally  Endangered. 


Cryptoblepharus  africanus 
(Sternfeld,  1918) 

AFRICAN  CORAL  RAG  SKINK 

Gavin  Masterson 

Regional:  Endangered  D 

Taxonomy:  The  taxonomy  of  the  genus  Cryptoblepharus  is 
controversial  and  cannot  be  considered  stable  despite  re- 
cent reviews  by  Rocha  et  al.  (2006)  and  Horner  (2007). 
Based  on  the  results  of  their  mitochondrial  sequence  anal- 
ysis, Rocha  et  al.  (2006)  concluded  that  the  subspecific 
assignments  of  the  Western  Indian  Ocean  Cryptoblepha- 
rus are  the  most  appropriate.  By  contrast,  Horner  (2007) 
used  morphological  characteristics  from  a small  sample  to 
elevate  C.  boutonii  africanus  to  species  status.  The  tax- 
onomy of  Horner  (2007)  is  followed  in  this  assessment,  in 
keeping  with  the  adoption  of  a general  evolutionary  spe- 
cies paradigm  in  the  Atlas.  However,  it  is  acknowledged 
that  taxon  allocation  in  allopatric,  highly  mobile  popula- 
tions, such  as  those  of  the  C.  boutonii  species  complex, 
is  controversial. 

Distribution:  Endemic  to  Africa,  occurring  from  South  Af- 
rica northwards  along  the  east  coast  to  Tanzania,  Kenya 
and  Somalia  (Rocha  et  al.  2006;  Uetz  2012).  Within  the 
Atlas  region  it  is  found  only  at  Black  Rock  near  Kosi  Bay 
in  KwaZulu-Natal,  South  Africa. 

EOO:  0.01  km2  (confidence:  high);  AOO:  0.01  km2  (con- 
fidence: high). 

Habitat:  Found  in  the  supratidal  and  intertidal  zones  of  a 
porous  sandstone  cliff.  During  suitable  weather  conditions 
it  emerges  from  retreats  in  the  supratidal,  upper  areas  of 
the  cliff  to  forage  in  intertidal  pools,  which  it  may  also  use 
to  escape  predators  (Haacke  1988b,  2002). 

Vegetation  type:  Not  applicable. 

Assessment  rationale:  Between  100  and  200  individuals 
occur  at  Black  Rock  (Haacke  2002)  and  this  single,  small 
and  restricted  regional  population  is  not  expected  to  expe- 
rience any  significant  immigration,  resulting  in  a listing  of 
Endangered  [D]. 

Threats:  The  most  serious  plausible  threat  is  destruction 
of  habitat  via  anthropogenic  utilisation  of  the  rock  out- 
crop for  recreation/tourism  or  fishing  (Haacke  1988b),  but 


Cryptoblepharus  africanus — Black  Rock,  KZN  J.  Marais 


there  is  also  the  possibility  of  sea  level  rise  or  tsunamis  as- 
sociated with  climatic  factors. 

Conservation  measures:  Monitor  population  size,  viability 
and  threats.  Furthermore,  resolve  the  taxonomic  status  of 
the  population  at  Black  Rock.  Ensure  protection  of  Black 
Rock  by  excluding  recreational  visitors  from  this  critical 
habitat. 
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Genus  Mochlus  Gunther,  1864 — writhing  skinks 


Mochlus  is  a genus  of  12  species  distributed  throughout 
much  of  sub-Saharan  Africa  (Uetz  2012).  It  was  previ- 
ously included  in  the  genus  Lygosoma,  which  is  now  re- 
stricted to  Asia  (Wagner  et  al.  2009).  These  are  diurnal, 
semi-fossorial,  small-  to  medium-sized  skinks  with  very 


small  but  fully  developed  limbs.  Females  lay  clutches  of 
2-6  soft-shelled  eggs  (Branch  1998).  One  subspecies, 
M.  sundevallii  sundevallii , enters  the  northern  and  north- 
eastern parts  of  the  Atlas  region.  It  is  not  of  conservation 
concern. 


Mochlus  sundevallii  sundevallii 
(A.  Smith,  1849) 

SUNDEVALL’S  WRITHING  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  There  are  two  subspecies:  the  widespread  Mo- 
chlus sundevallii  sundevallii  and  the  Somalian  M.  sun- 
devallii somalica , which  has  a longer  fifth  toe  (Branch 
1998). 

Distribution:  Endemic  to  Africa.  Found  in  southern  Ango- 
la, Namibia,  Zambia,  Zimbabwe,  northern  and  northeast- 
ern South  Africa,  Mozambique,  Malawi,  Tanzania,  Kenya 
and  Uganda  (Broadley  1966b;  Spawls  etal.  2002).  With- 
in the  Atlas  region  it  is  found  mainly  north  of  26°S,  in 
Swaziland,  Mpumalanga,  Limpopo,  Gauteng,  North-West 
Province  and  Northern  Cape,  but  also  in  northeastern 
KwaZulu-Natal. 

Habitat:  A fossorial  species  found  in  arid,  sandy  condi- 
tions, usually  under  suitable  surface  cover  such  as  logs, 
rocks  or  leaf  litter,  mainly  in  savanna  but  also  in  grass- 
land, from  0-1  800  m (FitzSimons  1943;  Jacobsen  1989; 
Branch  1998). 

Biome:  Savanna;  Grassland. 

Assessment  rationale:  Widespread  and  commonly  found 
when  searched  for. 

Conservation  measures:  None  recommended. 


Mochlus  sundevallii  sundevallii — Koanaka,  W Botswana  J.  Marais 
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Genus  Trachylepis  Fitzinger,  1843 — typical  skinks 


Although  previously  placed  in  the  genus  Mabuya,  typical 
skinks  from  the  Afro- Malagasy  region  were  assigned  to 
Trachylepis  by  Bauer  (2003)  following  the  work  of  Maus- 
feld  et  al.  (2002).  There  are  at  least  78  species  (Uetz 
2012)  occurring  throughout  Africa,  Madagascar,  parts  of 
southwestern  Asia  and  on  Fernando  de  Noronha,  an  island 
off  the  coast  of  Brazil.  Several  additional  species  are  in  the 
process  of  being  described.  Thirteen  species  are  found  in 


the  Atlas  region,  occupying  all  major  biomes.  Southern  Af- 
rican species  are  small  to  large  skinks  with  well-developed 
limbs.  These  lizards  are  diurnal,  and  terrestrial,  rupicolous 
or  arboreal.  Most  species  are  viviparous,  but  a few  (e.g.  T. 
homalocephala)  are  oviparous  (Branch  1998),  and  both 
modes  of  reproduction  have  been  recorded  for  T.  capensis 
(Brown-Wessels  1989).  None  of  the  species  in  the  Atlas 
region  are  of  conservation  concern. 


Trachylepis  capensis  (Gray,  1831) 

CAPE  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  southern  parts  of  Africa. 
Found  in  South  Africa,  Lesotho,  Swaziland,  Zimbabwe, 
Botswana,  Namibia  and  western  Zambia  (Branch  1998; 
Broadley  2000).  Widespread  in  the  Atlas  region  but  ab- 
sent from  much  of  the  central  Northern  Cape  and  Trans- 
kei.  Populations  on  the  Inyanga  Mountains  of  Zimbabwe 
and  the  Liuwa  Plain  in  Zambia  appear  to  be  isolated  and 
relictual  (Branch  1998;  Broadley  2000). 

Habitat:  A ubiquitous,  terrestrial  species  found  in  all 
major  biomes  of  South  Africa,  although  more  abundant  in 
grassland,  savanna  and  fynbos  at  altitudes  of  0-2  300  m 
(Jacobsen  1989;  Branch  1998).  Recorded  from  rocky 
areas,  open  veld,  holes  in  disused  termite  mounds  and 
around  houses  (De  Waal  1978).  May  dig  tunnels  at  the 
base  of  vegetation  or  rocks,  and  is  also  fond  of  areas  with 
mats  of  dead  leaves  (Branch  1998). 

Biome:  Grassland;  Fynbos;  Savanna;  Albany  Thicket;  Suc- 
culent Karoo;  Nama-Karoo;  Forests;  Indian  Ocean  Coastal 
Belt;  Desert. 

Assessment  rationale:  Widespread  and  abundant. 
Conservation  measures:  None  recommended. 


Trachylepis  capensis — Springbok,  NC  J.  Marais 
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Trachylepis  depressa  (Peters,  1854) 

EASTERN  SAND  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Previously  known  as  Mabuya  homalocephala 
depressa  (e.g.  Branch  1988b).  Recently  recognised  as  a 
full  species,  Trachylepis  depressa , with  5-7  keels  per  dor- 
sal scale  being  diagnostic  (Branch  1998;  Broadley  2000). 
The  identities  of  older  records  of  T.  homalocephala  should 
be  confirmed  in  light  of  this  change. 

Distribution:  Endemic  to  southern  Africa.  Found  in  Mo- 
zambique, south  of  the  Zambezi,  southeastern  Zimba- 
bwe and  the  eastern  edge  of  South  Africa  (Branch  1998; 
Broadley  2000).  Within  the  Atlas  region  it  is  found  in  the 
northeastern  parts  of  KwaZulu-Natal,  Mpumalanga  and 
Limpopo  provinces. 

Habitat:  A terrestrial  species  found  on  sandy  soils  in 
coastal  scrub  and  in  moist  habitats  fringing  the  Limpopo 
River  (Branch  1998),  at  altitudes  below  700  m. 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld;  Zonal  and 
Intrazonal  Forests;  Mopane;  Seashore  Vegetation;  Central 
Bushveld. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Trachylepis  depressa — Cape  Vidal,  KZN  G.J.  Alexander 


Trachylepis  homalocephala 
(Wiegmann,  1828) 

RED-SIDED  SKINK 

Gavin  Masterson 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  recognised  subspecies  ( smithi  and 
peringueyi)  were  treated  as  junior  synonyms  of  Mabuya  {= 
Trachylepis)  homalocephala  by  Branch  (1998),  who  also 
elevated  T.  depressa  to  species  status  (see  also  Broad- 
ley 2000).  The  distribution  of  this  species  is  quite  frag- 


Trachylepis  homalocephala — Koeberg  NR,  WC  M.  Burger 


mented,  with  several  apparently  isolated  populations  (e.g. 
Namaqualand;  eastern  escarpment).  Sequence  data  for 
the  Namaqualand  population,  referable  to  T.  h.  peringueyi , 
indicate  that  taxonomic  revision  is  required  (B.  Maritz  et 
al.  in  prep.).  Jacobsen  (1989)  reported  morphological  dif- 
ferences between  the  escarpment  populations  of  Mpuma- 
langa/Limpopo and  those  in  KwaZulu-Natal,  but  viewed 
this  as  a clinal  phenomenon.  Sequence  data  from  these 
populations  might  indicate  otherwise.  The  specific  epithet 
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‘homalocephala'  is  a recent  spelling  of  the  original  ‘ho- 
molocephalus'  by  Wiegmann  (1828),  but  is  maintained 
under  Article  33.3.1  of  the  International  Code  of  Zoologi- 
cal Nomenclature  (Bauer  2000;  Broadley  2000). 

Distribution:  Endemic  to  the  Atlas  region.  Found  in  the 
Western  and  Eastern  Cape  provinces  and  KwaZulu-Na- 
tal, with  isolated  populations  in  southern  Lesotho,  east- 
ern Free  State,  eastern  escarpment  in  Mpumalanga  and 
Limpopo,  and  in  Namaqualand  (De  Waal  1978;  Jacobsen 
1989;  Branch  1998;  Broadley  2000). 

Habitat:  A terrestrial  species  found  in  moist  sandy  habi- 
tats usually  fringing  rivers  and  wetlands  (Broadley  2000). 
Occurs  mainly  in  lowlands  and  on  lower  mountain  slopes, 
but  occasionally  on  escarpments,  at  elevations  of  up  to 
1 500  m (Jacobsen  1989;  Branch  1998). 

Biome:  Fynbos;  Albany  Thicket;  Grassland;  Succulent 
Karoo;  Forests;  Nama-Karoo;  Savanna;  Indian  Ocean 
Coastal  Belt. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Trachylepis  homalocephala,  male — Port  Elizabeth,  EC  W.R.  Branch 


Trachylepis  margaritifer  (Peters,  1854) 

RAINBOW  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Broadley  & Bauer's  (1999)  revision  of  the  Tra- 
chylepis quinquetaeniata  group  in  East  Africa  led  to  the 
re-instatement  of  T.  margaritifer  as  a full  species.  The  spe- 
cific ending  was  incorrectly  amended  (as  T.  margaritifera ) 
but  subsequently  corrected  by  Broadley  (2001b).  Trachy- 
lepis margaritifer  differs  consistently  from  T.  quinquetae- 
niata with  regard  to  colouration  of  juveniles  and  females, 
and  it  has  higher  midbody  scale  counts;  the  two  taxa 
have  also  been  found  in  sympatry  in  southeastern  Kenya 
(Broadley  & Bauer  1999). 

Distribution:  Endemic  to  Africa.  Found  in  Kenya,  Tanza- 
nia, southeastern  Zambia,  Malawi,  Zimbabwe,  Mozam- 
bique, Swaziland  and  northeastern  South  Africa  (Broad- 
ley & Bauer  1999;  Broadley  2000).  In  South  Africa  it 
occurs  in  northern  KwaZulu-Natal,  northern  and  eastern 
Mpumalanga,  Limpopo  and  the  northern  parts  of  Gau- 
teng. 

Habitat:  A rupicolous  species  that  occurs  in  large  colonies 
on  rock  outcrops  or  vertical  structures  such  as  houses  and 


walls;  occupies  coastal  scrub  and  mesic  or  arid  savanna 
up  to  1 500  m (Broadley  & Bauer  1999;  Broadley  2000). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Trachylepis  margaritifer,  male — Greater  Kudu  land  Safaris,  E of  Tshipise, 
LIMP  M.  Burger 


Trachylepis  margaritifer,  female — N of  Ingwavuma,  Lebombo  Mtns,  KZN 

W.R.  Branch 
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Trachylepis  occidentalis  (Peters,  1867) 

WESTERN  THREE-STRIPED  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  Africa.  Found  in  western  South 
Africa,  Botswana,  Namibia  and  southern  Angola  (Broadley 
2000).  Within  the  Atlas  region  it  is  found  in  the  Northern 
and  Western  Cape  provinces,  adjacent  parts  of  the  Eastern 
Cape,  and  southwestern  Free  State. 

Habitat:  A terrestrial  species  found  in  arid  scrub  and 
karroid  veld,  from  the  coast  to  altitudes  of  900  m in 
Namaqualand;  uses  tree  clumps  and  bushes  for  refuge 
(Branch  1998;  Broadley  2000). 

Biome:  Nama-Karoo;  Savanna;  Succulent  Karoo;  Fynbos; 
Desert. 

Assessment  rationale:  Widespread,  occurring  in  areas 
with  low  human  density,  and  found  in  several  protected 
areas  in  South  Africa. 

Conservation  measures:  None  recommended. 


Trachylepis  occidentalis — S of  Solitaire,  Namibia  W.R.  Branch 


Trachylepis  punctatissima  (A.  Smith,  1849) 

SPECKLED  ROCK  SKINK; 

MONTANE  SPECKLED  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Elevated  to  species  status  by  Broadley  (2000), 
but  intergrades  between  Trachylepis  punctatissima,  T. 
striata  and  T.  wahlbergii  have  been  reported  from  some 
parts  of  Botswana  and  Gauteng.  Broadley  (2000)  recom- 
mended that  the  identity  of  these  specimens  be  investi- 
gated to  resolve  the  specific  status  of  what  were  previ- 
ously subspecies  of  T.  striata.  Older  specimen  records  of 
the  T.  striata  complex  should  be  checked  using  the  key  in 
Broadley  (2000). 


Distribution:  Endemic  to  the  southern  half  of  Africa.  Found 
in  South  Africa  and  Botswana,  with  isolated  populations  in 
eastern  Zimbabwe  and  parts  of  Malawi;  replaced  in  south- 
ern Malawi  by  T.  mlanjensis  (Broadley  2000).  Within  the 
Atlas  region  it  is  found  in  the  northern  half  of  the  East- 
ern Cape,  KwaZulu-Natal  (excluding  eastern  and  coastal 
areas),  Lesotho,  Free  State,  North-West  Province,  Gau- 
teng, Mpumalanga,  Limpopo  and  peripheral  areas  in  the 
Northern  Cape.  The  southernmost  locality  (3226BD)  is  a 
Virtual  Museum  record. 
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Habitat:  Rupicolous  and/or  semi-arboreal,  found  on  rock 
outcrops,  trees  and  houses,  predominantly  along  the  es- 
carpment and  on  the  Highveld.  It  occurs  from  the  Kwa- 
Zulu-Natal Midlands  (610  m)  to  elevations  of  2 600  m 
on  the  Drakensberg  escarpment  (Branch  1998;  Broadley 
2000;  Bourquin  2004). 

Biome:  Grassland;  Savanna. 

Assessment  rationale:  Widespread  and  abundant,  occur- 
ring in  numerous  protected  areas.  Commensal  with  hu- 
mans in  urban  habitat. 

Conservation  measures:  None  recommended. 


Trachylepis  punctatissima — De  Berg  Pass,  MPM  W.R.  Branch 


Trachylepis  punctulata  (Bocage,  1872) 

SPECKLED  SAND  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Trachylepis  variegata  punctulata  was  assigned 
specific  status  by  Broadley  (2000)  based  on  consistent  mor- 
phological differences  (keeling  of  dorsal  scales  and  colour 
pattern)  between  it  and  the  nominate  form.  The  specific  dis- 
tinctiveness of  this  taxon  was  verified  by  Portik  (2009)  using 
molecular  data.  A subsequent  molecular  study  by  Portik  & 
Bauer  (2012)  conservatively  recognised  T.  variegata  and 
T.  punctulata  as  distinct  species.  The  presence  of  two  dis- 
tinct lineages  that  conform  to  the  described  morphology  of 
T.  punctulata  precluded  confirmation  of  a sister  taxon  rela- 
tionship between  T.  variegata  and  T.  punctulata.  Their  study 
indicated  that  one  of  these  lineages  is  distributed  from  north- 
western Namibia  to  the  Northern  Cape,  and  the  other  line- 
age occurs  in  Zimbabwe  and  Limpopo  Province.  The  type 
locality  for  this  species  is  southwestern  Angola  and,  although 
untested,  is  likely  part  of  the  Namibian  lineage.  As  such,  the 
lineage  occurring  in  Zimbabwe  and  Limpopo  Province  may 
require  a different  name.  Additional  sampling  is  required  to 
determine  the  extent  of  each  lineage,  particularly  in  Botswa- 
na and  eastern  Namibia,  and  it  is  unclear  if  and  where  the 
two  lineages  of  T.  punctulata  come  into  contact. 

Distribution:  Endemic  to  the  southern  half  of  Africa.  Found 
in  Zambia,  northwestern  Zimbabwe,  south  of  the  Save 
River  in  Mozambique,  southwestern  Angola,  Namibia,  Bot- 
swana and  South  Africa  (Branch  1998;  Broadley  2000). 
Within  the  Atlas  region  it  is  found  in  northern  Limpopo, 
North-West  Province,  the  upper  Northern  Cape,  and  Free 
State.  The  distribution  appears  to  overlap  with  that  of  T. 
variegata  (e.g.  2722AD,  2825AA)  but  this  may  be  due  to 
incorrect  identifications  and  requires  further  investigation. 

Habitat:  A terrestrial  species  found  in  arid  regions  (less 
than  500  mm  rainfall  per  annum),  mainly  on  deep,  sandy 
soils  and  occasionally  on  rocky  outcrops  (Branch  1998; 
Broadley  2000),  at  elevations  as  high  as  1 300  m. 

Biome:  Grassland;  Savanna;  Nama-Karoo. 

Assessment  rationale:  Widespread,  common  and  not 
threatened. 


Trachylepis  punctulata — Leba  Pass,  SW  Angola  W.R.  Branch 


Conservation  measures:  None  recommended. 
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Trachylepis  sparsa  (Mertens,  1954) 

KARASBURG  TREE  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Elevated  to  specific  status  by  Broad  ley  (2000), 
who  found  no  evidence  of  intergrades  between  it  and  Tra- 
chylepis striata,  T.  punctatissima  and  T.  wahlbergii.  The 
status  of  old  specimen  records  for  the  T.  striata  complex 
should  be  confirmed  using  the  key  in  Broadley  (2000). 

Distribution:  Endemic  to  southern  Africa.  Found  in  south- 
ern Namibia  and  northwestern  South  Africa,  just  enter- 
ing southwestern  Botswana  (Broadley  2000).  Within  the 
Atlas  region  it  is  found  in  the  central  and  northern  parts  of 
the  Northern  Cape  in  a pattern  that  appears  to  track  the 
Hartebees  River  Basin. 

Habitat:  A semi-arboreal  species  usually  found  on  large 
trees  in  dry  watercourses,  but  also  found  in  Sociable 
Weaver  ( Philetairus  socius)  nests  and  on  rock  piles,  in 
arid  savanna  and  karroid  veld  (Broadley  2000),  at  alti- 
tudes of  300-1  000  m. 

Bioregion:  Kalahari  Duneveld;  Bushmanland;  Inland  Sa- 
line Vegetation;  Eastern  Kalahari  Bushveld;  Alluvial  Veg- 
etation. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Trachylepis  sparsa — Askham,  NC 


J.  Marais 


Trachylepis  spilogaster  (Peters,  1882) 

KALAHARI  TREE  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa,  Namibia  and  Ango- 
la (Branch  1998;  Broadley  2000).  Within  the  Atlas  region 
it  occurs  in  the  Northern  Cape  and  extreme  western  North- 
West  Province,  along  the  Orange,  Kuruman  and  Hartebees 
rivers  and  in  surrounding  habitat  (Branch  1998;  Broadley 


Trachylepis  spilogaster—  Kamanjab,  Namibia  W.R.Branch 


2000).  SARCA  surveys  recorded  the  southernmost  distri- 
bution limits  for  the  species  in  the  Copperton  (2922DC) 
and  Omdraaisvlei  (3023AB)  regions. 

Habitat:  An  arboreal  species  found  on  trees  and  other  ver- 
tical structures,  even  in  close  proximity  to  human  habi- 
tation (Bauer  et  al.  1993).  Often  found  along  dry  river 
courses  in  arid  savanna,  up  to  altitudes  of  1 000  m,  and 
occasionally  in  sympatry  with  the  Karasburg  Tree  Skink,  T. 
sparsa  (Broadley  2000). 
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Bioregion:  Eastern  Kalahari  Bushveld;  Bushmanland;  Ka- 
lahari Duneveld;  Upper  Karoo;  Inland  Saline  Vegetation; 
Gariep  Desert;  Richtersveld;  Alluvial  Vegetation. 


Assessment  rationale:  Widespread,  occurring  in  areas  of 
low  human  density  where  threats  are  at  a minimum. 

Conservation  measures:  None  recommended. 


Trachylepis  striata  (Peters,  1844) 

STRIPED  SKINK;  EASTERN  STRIPED  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Binomials  are  applicable  following  Broadley's 
(2000)  elevation  of  Trachylepis  striata  punctatissima , T. 
s.  wahlbergii  and  T.  s.  sparsa  to  species  status.  However, 
some  confusion  still  exists  regarding  the  status  of  these 
three  taxa,  as  intergrades  have  been  reported  from  some 
parts  of  their  overlapping  ranges.  Molecular  data  suggest 
that  the  two  most  widespread  members  of  the  T.  stria- 
ta species  complex,  i.e.  T.  striata  and  T.  wahlbergii,  may 
not  be  reciprocally  monophyletic  (Castiglia  et  al.  2006). 
The  entire  complex  requires  re-examination  at  the  phylo- 
geographic  scale.  Older  specimen  records  of  the  T.  striata 
complex  need  to  be  confirmed  using  the  key  provided  in 
Broadley  (2000). 

Distribution:  Endemic  to  Africa.  Found  in  South  Sudan, 
Ethiopia,  eastern  Democratic  Republic  of  Congo,  Malawi, 
Zambia,  Mozambique,  Zimbabwe,  eastern  South  Africa 
and  Swaziland  (Branch  1998;  Broadley  2000).  Within 
the  Atlas  region  it  is  found  in  the  eastern  lowlands  of  Kwa- 
Zulu-Natal, Swaziland  (excluding  Highveld),  eastern  Mpu- 
malanga and  Limpopo. 

Habitat:  Rupicolous  or  arboreal.  Found  on  trees  and  other 
vertical  structures  such  as  huts  and  houses,  in  savan- 
na woodland,  from  coastal  plains  and  mangroves  to  low 
mountain  slopes  along  the  eastern  escarpment  of  South 
Africa,  up  to  1 000  m (Jacobsen  1989;  Broadley  2000; 
Bourquin  2004). 


Trachylepis  striata — Cleveland  NR,  S of  Phalaborwa,  LIMP  M.  Burger 


Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread,  common  and  com- 
mensal with  humans  (Broadley  2000). 

Conservation  measures:  None  recommended. 


Trachylepis  striata— St  Lucia,  KZN  W.R.  Schmidt 
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Trachylepis  sulcata  sulcata  Peters,  1867 

WESTERN  ROCK  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Three  poorly  defined  subspecies  of  Trachylepis 
sulcata  have  been  recognised,  namely  T.  s.  sulcata,  T.  s. 
ansorgii  and  T.  s.  nigra  (Bauer  et  al.  1993;  Branch  1998). 
In  a morphology-based  review  of  the  African  members  of 
the  genus  Mabuya  (=  Trachylepis)  by  Broadley  (2000), 
the  taxonomic  status  of  the  subspecies  of  T.  sulcata  was 
not  assessed  (D.G.  Broadley  pers.  comm.).  In  a recent 
molecular  study,  T.  s.  nigra — from  Luderitz,  Namibia — 
was  found  to  be  merely  a melanistic  form  which  is  not  ge- 
netically distinct  from  the  nominate  subspecies  (Portik  et 
al.  2010,  2011).  Trachylepis  s.  ansorgi  occurs  in  Angola 
and  possibly  northern  Namibia  (Bauer  et  al.  1993;  Portik 
2009),  but  its  status  is  uncertain. 

Distribution:  Endemic  to  Namibia  and  the  western  and 
central  parts  of  South  Africa  (Broadley  2000).  Within  the 
Atlas  region  it  is  found  in  the  Northern,  Western  and  (west- 
ern) Eastern  Cape  provinces,  and  southwestern  Free  State. 

Habitat:  A rupicolous  skink  found  in  groups  on  rock  out- 
crops in  arid  savanna,  karroid  veld  and  desert  (Branch 
1998;  Broadley  2000),  from  sea  level  to  1 000  m. 


Biome:  Succulent  Karoo;  Nama-Karoo;  Fynbos;  Grass- 
land; Savanna;  Desert. 

Assessment  rationale:  Widespread  and  abundant. 
Conservation  measures:  None  recommended. 


Trachylepis  sulcata  sulcata,  male — Sperrgebiet,  Nambia 


J.  Marais  Trachylepis  sulcata  sulcata,  female — Springbok,  NC 


J.  Marais 


Trachylepis  varia  (Peters,  1867) 

VARIABLE  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  There  appear  to  be  several  cryptic  species 
within  the  taxon  currently  known  as  Trachylepis  varia 
(A.M.  Bauer  pers.  comm.).  Loveridge  (1953)  described  T. 
v.  nyikae  from  Malawi,  but  Broadley  (2000)  did  not  find 
support  for  this  taxon.  Jacobsen  (1989)  reported  on  speci- 
mens that  he  referred  to  as  ‘ Mabuya  sp.  nov.  aff.  lacerti- 
formis  (Peters)’  and  described  as  intermediate  between  T. 
varia  and  T.  lacertiformis,  based  on  lepidosis  and  coloura- 
tion. He  provided  notes  and  a distribution  map  based  on 
the  181  specimens  of  this  form.  However,  the  identity  of 
these  specimens  remains  unresolved  and  they  are  exclud- 
ed from  this  assessment. 

Distribution:  Endemic  to  Africa.  Found  in  Sudan,  South 
Sudan,  Somalia,  throughout  East  Africa,  Zambia,  Dem- 
ocratic Republic  of  Congo,  Mozambique,  Zimbabwe, 
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Botswana,  Namibia  and  eastern  South  Africa  (Broadley 
2000).  Within  the  Atlas  region  it  is  found  in  the  East- 
ern Cape,  northeastern  Northern  Cape,  Free  State,  North- 
West  Province,  Gauteng,  Limpopo,  Mpumalanga,  Kwa- 
Zulu-Natal, Swaziland  and  western  Lesotho  (Jacobsen 
1989;  Branch  1998;  Broadley  2000). 

Habitat:  A terrestrial  species  commonly  found  in  open, 
rocky  habitat  in  coastal  scrub,  montane  grassland  and  sa- 
vanna, from  sea  level  to  1 900  m,  in  areas  with  arid  or 
wet  climates  (Jacobsen  1989;  Branch  1998;  Broadley 
2000;  Bourquin  2004). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Forests. 

Assessment  rationale:  Widespread  and  abundant,  occur- 
ring in  several  protected  areas. 

Conservation  measures:  Update  this  assessment  once  the 
unanswered  taxonomic  questions  have  been  resolved. 


Trachylepis  varia — Cleveland  NR,  S of  Phalaborwa,  LIMP  M.  Burger 


Trachylepis  variegata  (Peters,  1870) 

VARIEGATED  SKINK 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Broadley  (2000)  raised  Mabuya  variegata 
punctulata  to  species  status  on  the  basis  of  morphological 
differences  between  it  and  M.  v.  variegata.  This  is  sup- 
ported by  molecular  phylogenetic  data  (Portik  2009).  Tra- 
chylepis variegata  therefore  reverts  to  binomials.  A subse- 
quent molecular  study  by  Portik  & Bauer  (2012)  showed 
that  this  species  appears  to  be  comprised  of  a single  wide- 
spread lineage.  However,  additional  sampling  is  needed, 
especially  in  south-central  Namibia,  to  test  whether  the 
northwestern  subclade  is  of  any  taxonomic  significance. 

Distribution:  Endemic  to  southern  Africa.  Found  in  south- 
ern Angola,  Namibia  and  the  western  half  of  South  Africa 
(Branch  1998;  Broadley  2000).  Within  the  Atlas  region  it 
is  found  in  the  Northern,  Western  and  Eastern  Cape  prov- 
inces, southwestern  Free  State,  and  peripherally  in  west- 
ern North-West  Province.  The  distribution  appears  to  over- 
lap with  that  of  T.  punctulata  (e.g.  at  2722AD,  2825AA), 
but  this  may  be  due  to  incorrect  identifications  and  re- 
quires further  investigation. 


Trachylepis  variegata — Augrabies,  NC  J.  Marais 


Habitat:  A terrestrial  species  found  in  the  dry  western  half 
of  southern  Africa,  mainly  in  rocky  areas  but  also  in  sandy 
gravel  habitat  (Broadley  2000). 

Biome:  Fynbos;  Succulent  Karoo;  Nama-Karoo;  Savanna; 
Grassland;  Desert. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Trachylepis  variegata — Farm  Donkiedam,  NW  of  Loeriesfontein,  NC 

M.  Burger 
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SUBFAMILY 

These  mainly  Old  World  skinks  are  characterised  by  di- 
vided frontal  and  nasal  bones.  They  display  great  variation 
in  body  size  and  form,  with  numerous  independent  line- 
ages developing  a serpentine  body  and  varying  degrees  of 
limb  loss.  The  content  and  relationships  of  the  subfamily 
remain  problematic,  with  no  support  for  the  monophyly  of 
the  subfamilies  Scincinae  and  Lygosominae  (Whiting  et 
al.  2003;  Austin  & Arnold  2006;  Brandley  et  al.  2005). 


SCINCINAE 

Around  30  genera  are  recognised,  but  their  relationships 
are  obscure  (Whiting  et  al.  2004;  Schmitz  et  al.  2004, 
2005b).  The  scincines  of  sub-Saharan  Africa  form  a well 
supported  monophyletic  group  of  7-8  genera,  which  ap- 
pears to  be  sister  to  a clade  containing  burrowing  lizards 
of  the  genera  Typhlacontias , Melanoseps  and  Feylinia 
(Whiting  et  al.  2003,  2004).  Only  a single  genus,  Sce- 
lotes, is  represented  in  the  Atlas  region. 


Genus  Scelotes  Fitzinger,  1826 — dwarf  burrowing  skinks 


There  are  reportedly  21-24  species  in  the  genus  Scelotes 
(Branch  1998;  Bauer  et  al.  2003;  Uetz  2012).  However, 
confusion  still  exists  in  this  regard  because  the  monophyly 
of  all  species  currently  assigned  to  the  genus  has  not  been 
confirmed  by  phylogenetic  analysis,  and  some  have  been 
assigned  to  other  genera — e.g.  S.  poensis  and  S.  shebeni 
have  been  referred  to  Melanoseps  (Brygoo  & Roux-Esteve 
1982).  The  most  recently  described  species  are  S.  mon- 
tispectus  from  the  Western  Cape  (Bauer  et  al.  2003)  and 
three  species  (S.  bourquini , S.  fitzsimonsi,  S.  vestigifer) 
from  KwaZulu-Natal  (Broadley  1994).  Scelotes  is  largely 
restricted  to  southern  Africa,  with  only  one  species  found 
further  north  (S.  uluguruensis  in  Tanzania).  Eighteen  spe- 
cies (one  with  two  subspecies)  occur  in  the  Atlas  region, 
but  additional  undescribed  species  may  be  present.  These 


lizards  are  found  primarily  in  coastal  areas,  although  the 
ranges  of  several  species  extend  inland,  and  the  ranges  of  a 
few  species  (S.  capensis , S.  bourquini,  S.  limpopoensis,  S. 
mirus ) are  situated  entirely  inland.  Scelotes  are  small  fos- 
sorial  lizards  with  varying  degrees  of  limb  loss.  They  occur 
in  leaf  litter  or  in  the  subsurface  of  loamy  and  sandy  soils. 
Females  produce  litters  of  1-5  young  (Branch  1998).  Most 
species  in  the  Atlas  region  are  endemic  and  have  restricted 
ranges.  Four  taxa  were  previously  listed  as  Red  Data  spe- 
cies (Branch  1988a)  but  seven  are  currently  considered 
to  be  of  conservation  concern:  S.  guentheri  is  regarded  as 
being  Extinct,  S.  inornatus  is  classified  as  Critically  Endan- 
gered, S.  bourquini  is  considered  Vulnerable,  and  four  taxa 
(S.  gronovii,  S.  kasneri,  S.  limpopoensis  albiventris,  S. 
montispectus ) are  categorised  as  Near  Threatened. 


Scelotes  anguineus  (Boulenger,  1887) 

ALGOA  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Eastern  Cape,  South  Africa. 
Largely  restricted  to  the  Algoa  Bay  region,  from  Cape  St 
Francis  (3424BB)  in  the  west  to  Port  Alfred  (3326DB)  in 
the  east. 


Scelotes  anguineus — St  Francis  Bay,  EC  J.  Marais 


Scelotes  anguineus — Port  Elizabeth,  EC  W.R.  Branch 


SCINCIDAE 


270 


SURICATA  1 (2014) 


Habitat:  Inhabits  coastal  dunes  and  thickets  (Branch  & 
Braack  1987). 

Bioregion:  Albany  Thicket;  Estuarine  Vegetation;  Eastern 
Fynbos-Renosterveld;  Alluvial  Vegetation;  Eastern  Strand- 
veld;  Zonal  and  Intrazonal  Forests;  Seashore  Vegetation. 


Assessment  rationale:  Has  a restricted  range  but  is  com- 
mon (J.  Marais  pers.  obs.)  and  not  threatened. 

Conservation  measures:  Conduct  further  research  into 
population  numbers,  biology,  ecology,  threats  and  habi- 
tat status. 


Scelotes  arenicolus  (Peters,  1854) 

ZULULAND  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  The  species  was  reviewed  by  Broad  ley  (1994) 
and  there  are  no  outstanding  issues. 

Distribution:  A near-endemic  occurring  from  Lake  Sibaya 
in  KwaZulu-Natal  into  southern  Mozambique  as  far  north 
as  Inhambane  (Broadley  1994).  Records  from  St  Lucia 
Village  and  Cape  Vidal  are  doubtful  and  have  been  omit- 
ted from  the  map,  following  Broadley  (1994)  and  Bour- 
quin  (2004). 

Habitat:  Inhabits  vegetated  coastal  dunes  and  sandy 
coastal  areas  up  to  approximately  100  m elevation  (Bour- 
quin  2004). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld;  Zonal  and 
Intrazonal  Forests. 

Assessment  rationale:  Has  a restricted  range  but  is  fairly 
common  and  not  threatened.  Occurs  in  several  protect- 
ed areas  such  as  Ndumo  Game  Reserve  and  iSimangaliso 
Wetland  Park. 

Conservation  measures:  None  recommended. 


Scelotes  arenicolus — Kosi  Bay,  KZN  J.  Marais 


Scelotes  bidigittatus  FitzSimons,  1930 

LOWVELD  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was  reviewed  by  Broadley  (1994) 
and  there  are  no  outstanding  issues. 

Distribution:  Endemic  to  the  Atlas  region.  Found  from  St 
Lucia  Village  and  Mtubatuba  in  KwaZulu-Natal,  north- 
wards into  Swaziland  and  the  eastern  parts  of  Mpuma- 
langa (including  the  Kruger  National  Park)  and  Limpopo. 
It  is  likely  to  occur  in  southern  Mozambique  but  this  has 
not  been  verified  (Pienaar  et  al.  1983;  Broadley  1994). 

Habitat:  Fossorial,  occurring  under  debris  in  loose  soil  in 
Lowveld  bush  and  savanna,  from  sea  level  to  1 100  m 
(Pienaar  et  al.  1983;  Jacobsen  1989;  Bourquin  2004). 
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Biome:  Savanna;  Forests;  Indian  Ocean  Coastal  Belt; 
Grassland. 

Assessment  rationale:  Fairly  widespread  and  common. 
Conservation  measures:  None  recommended. 


Scelotes  bidigittatus — Hoedspruit,  LIMP 


J.  Marais 


Scelotes  bipes  (Linnaeus,  1766) 

SILVERY  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Branch  (1998)  treated  S.  bipes  sexlineatus  as 
a full  species,  rendering  S.  bipes  monotypic.  A molecular 
analysis  by  Heideman  et  al.  (2011)  confirmed  the  specific 
distinctness  of  the  two  taxa. 

Distribution:  A South  African  endemic  that  occurs  in  the 
Western  Cape  from  Mossel  Bay  to  near  Saldanha  Bay,  and 
on  Robben  Island.  There  appear  to  be  five  distinct  popula- 
tions, with  substantial  gaps  between  some  of  them. 

Habitat:  Fossorial,  occurring  in  areas  of  sandy  soil  (Branch 
1998). 

Bioregion:  Southwest  Fynbos;  West  Strandveld;  South 
Coast  Fynbos;  West  Coast  Renosterveld;  South  Strand- 
veld; Northwest  Fynbos. 

Assessment  rationale:  Has  a fairly  restricted  range  but  is 
abundant  and  not  threatened. 

Conservation  measures:  None  recommended. 


Scelotes  bipes— Koeberg  NR,  WC  W.R.  Branch 
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Scelotes  bourquini  Broadley,  1994 

BOURQUIN’S  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Vulnerable  Blab(i,ii,iii,iv,v) 

Endemic 

Taxonomy:  This  species  was  incorrectly  listed  as  Scelotes 
guentheri  in  the  South  African  Red  Data  Book  (Bourquin 
1988). 

Distribution:  Endemic  to  KwaZulu-Natal,  South  Africa, 
where  it  is  found  in  the  Midlands  between  Howick  and 
Nottingham  Road. 

EOO:  7 762  km2  (confidence:  medium);  AOO:  3 771  km2 
(confidence:  medium). 

Habitat:  Inhabits  mesic  areas  in  primary  and  second- 
ary grasslands  at  elevations  of  950-1  250  m (Bourquin 
2004). 

Vegetation  type:  Gs  9 Midlands  Mistbelt  Grassland. 

Assessment  rationale:  EOO  is  below  the  Vulnerable 
threshold.  The  range  is  severely  fragmented  [Bla]  and 
there  is  continuing  decline  in  EOO  and  AOO  [B1  b(i,ii)]  and 
area,  extent  and  quality  of  habitat  [Blb(iii)]  due  to  urban 
development  and  agriculture  (Bourquin  1988).  There  is 
probably  an  associated  decline  in  number  of  locations/ 
subpopulations  [Blb(iv)]  and  mature  individuals  [Blb(v)]. 

Threats:  Habitat  is  threatened  by  urban  development, 
plantations  of  alien  species,  and  habitat-destructive  agri- 
cultural practices  (Bourquin  1988).  This  species  also  has 
a restricted  range  and  limited  dispersal  abilities. 

Conservation  measures:  Scelotes  bourquini  is  poorly  rep- 
resented in  protected  areas  and  there  is  severe  habitat  loss 
in  the  KwaZulu-Natal  Midlands.  Conduct  further  research 
into  its  distribution  and  natural  history,  and  assess  the  ex- 
tent of  habitat  destruction. 


Scelotes  bourquini — Nottingham  Road,  KZN  J.  Marais 


Scelotes  caffer  (Peters,  1861) 

CAPE  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  highly  disjunct  distribution  and  significant 
morphological  variation  in  this  species  suggest  that  more 
than  one  species  is  subsumed  under  this  name.  Further 
investigation  of  interpopulational  variation  is  therefore 
necessary  (Branch  1990a;  Branch  & Bauer  1995). 


Distribution:  Endemic  to  South  Africa.  Found  in  the  west- 
ern parts  of  the  Northern  Cape,  Western  Cape,  and  south- 
ern parts  of  the  Eastern  Cape.  There  are  scattered  popula- 
tions near  Grahamstown,  in  the  Little  Karoo,  on  the  West 
Coast  at  Elandsberg,  at  Brandberg  in  Little  Namaqualand, 
and  near  Calvinia  in  the  western  Karoo. 
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Habitat:  Found  under  stones  and  amongst  dead  plants  in 
the  east,  and  usually  under  litter  in  flat  sandy  areas  on  the 
West  Coast  (Branch  & Bauer  1995;  Branch  1998). 


Biome:  Albany  Thicket;  Fynbos;  Succulent  Karoo. 
Assessment  rationale:  Widespread  and  fairly  common 
Conservation  measures:  None  recommended. 


Scelotes  capensis  A.  Smith,  1849 

WESTERN  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  Namibia  and  the  Northern  Cape, 
South  Africa.  Found  from  southern  and  central  Namibia  to 
Lekkersing  in  the  southern  Richtersveld  (Branch  1994a; 
Bauer  & Branch  2003  [2001];  Griffin  2003). 

Habitat:  Inhabits  mesic  microhabitats  on  vegetated  rocky 
slopes  in  succulent  veld,  and  rocky  areas  in  the  southern 
Namib  Desert  (Berger-Dell’mour  1987;  Branch  1994a; 
Bauer  & Branch  2003  [2001]).  Usually  occurs  on  slopes 
at  elevations  up  to  1 000  m. 

Bioregion:  Richtersveld;  Gariep  Desert;  Southern  Namib 
Desert. 


Assessment  rationale:  Has  a restricted  range  within  the 
Atlas  region  but  is  abundant  and  not  threatened. 

Conservation  measures:  None  recommended. 


Scelotes  capensis — Numees  Mine,  Richtersveld  NP,  NC  W.R.  Branch 
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Scelotes  fitzsimonsi  Broadley,  1994 

FITZSIMONS’  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Specimens  from  Vernon  Crookes  Nature  Re- 
serve and  Durban  are  probably  incorrectly  identified  or 
represent  undescribed  species  (Branch  1998). 

Distribution:  Endemic  to  northeastern  KwaZulu-Natal, 
South  Africa.  Found  from  the  Mozambique  border  at  Kosi 
Bay  southwards  to  St  Lucia  Village.  Specimens  from  Dur- 
ban and  Vernon  Crookes  Nature  Reserve,  marked  as  ques- 
tionable on  the  map,  were  probably  misidentified  or  may 
represent  a new  species. 

Habitat:  Occurs  in  sandy  soil  in,  and  adjacent  to,  coastal 
dune  forest  below  100  m (Bourquin  2004). 

Bioregion:  Zonal  and  Intrazonal  Forests;  Indian  Ocean 
Coastal  Belt. 

Assessment  rationale:  Has  a restricted  range  (EOO 
6 750  km2  [B1  ])  but  is  fairly  common  and  not  threatened. 
Most  of  its  distribution  falls  within  the  protected  iSiman- 
galiso  Wetland  Park. 

Conservation  measures:  Conduct  research  into  population 
numbers,  biology,  ecology,  habitat  and  potential  threats. 


Scelotes  fitzsimonsi — St  Lucia,  KZN  J.  Marais 


Scelotes  gronovii  (Daudin,  1802) 

GRONOVI’S  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  A molecular  assessment  by  Heideman  et  al. 
(2011)  determined  that  the  population  of  S.  gronovii  at 
Elands  Bay  and  the  nearby  Steen boksfontein  Farm  may 
represent  a distinct  species.  The  taxonomic  status  of  these 
populations  is  under  investigation  (M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  the  Western  Cape,  occurring 
from  Doringbaai  in  the  north  to  Robben  Island  in  the 
south,  and  inland  to  Graafwater.  Also  occurs  on  Dassen 
Island  (Branch  1998). 

EOO:  11  250  km2  (confidence:  high);  AOO:  5 940  km2 
(confidence:  high). 


Scelotes  gronovii — Dassen  Island,  WC  A.L.  de  Villiers 


Habitat:  Fossorial,  inhabiting  sparsely-vegetated  coastal 
dunes  and  strandveld,  chiefly  at  elevations  below  100  m 
(Baard  1988a). 

Bioregion:  West  Strandveld;  Seashore  Vegetation;  North- 
west Fynbos. 

Assessment  rationale:  The  EOO  for  this  species  is  below 
the  Vulnerable  threshold  [Bl],  and  agricultural  practices 
and  human  development  continue  to  destroy  suitable  hab- 
itat [Bl b(ii,iii)].  However,  the  distribution  is  not  severely 
fragmented,  the  taxon  occurs  at  more  than  10  locations, 
and  there  is  no  evidence  of  severe  fluctuations  in  popula- 
tion numbers.  Scelotes  gronovii  is  therefore  considered 
Near  Threatened. 
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Threats:  Further  research  into  potential  threats  is  re- 
quired. Development  of  the  coastal  zone  for  human  set- 
tlement and  recreation,  as  well  as  habitat  destruction 
by  off-road  vehicles,  agricultural  practices,  mining  and 
human  settlements,  could  pose  threats  in  future  (Baard 
1988a). 


Conservation  measures:  Conduct  research  into  popula- 
tion numbers,  biology,  ecology,  habitat  status  and  poten- 
tial threats.  If  the  Elands  Bay-Steenboksfontein  population 
proves  to  be  a distinct  species,  a separate  assessment  of 
this  population  and  the  other  population  further  south  will 
need  to  be  conducted. 


Scelotes  guentheri  Boulenger,  1887 

GUNTHER’S  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Extinct 
Endemic 

Taxonomy:  There  has  been  confusion  regarding  the  iden- 
tity of  this  species  in  the  past.  Scelotes  guentheri,  as  dis- 
cussed by  Bourquin  (1988),  is  the  species  now  regarded 
as  S.  bourquini  (Broadley  1994).  Because  S.  guentheri  is 
known  from  only  a single  specimen,  its  taxonomic  status 
remains  uncertain;  however,  most  authors  have  considered 
it  a valid  species  (e.g.  FitzSimons  1943;  Broadley  1994; 
Branch  1998). 

Distribution:  Described  by  Boulenger  in  1887  on  the  basis 
of  a single  specimen  from  ‘Port  Natal’  somewhere  near 
Durban.  This  species  has  not  been  found  again  in  more 
than  125  years,  despite  recent  intensive  efforts.  Exten- 
sive surveys  in  the  greater  Durban  area  failed  to  produce 
any  specimens  (J.  Marais  unpubl.  data).  These  surveys 
included  Marianhill,  an  area  where  the  Reverend  Henry 
Callaway  may  well  have  found  the  first  and  only  specimen 
when  travelling  by  ox-wagon  from  Pietermaritzburg. 

Habitat:  Unknown. 

Bioregion:  Indian  Ocean  Coastal  Belt.  Locality  description 
vague,  therefore  vegetation  type  unknown. 

Assessment  rationale:  No  specimens  of  this  species  have 
been  found  in  over  120  years,  despite  directed  searches 
near  the  type  locality.  There  are  also  no  known  captive 
specimens,  so  the  species’  status  as  Extinct  (see  Broadley 
1994)  is  now  confirmed. 

Threats:  Apparently  this  species  had  limited  dispersal  ca- 
pabilities and  a restricted  range.  Conversion  of  habitat  in 
the  Durban  area  for  agriculture  and  human  settlement 


Scelotes  guentheri — Durban,  KZN,  from  Broadley  1994,  after  Boulenger 
1887 

may  have  been  a major  cause  of  extinction  (Bourquin 
1988;  Broadley  1994). 

Conservation  measures:  Not  applicable  as  this  species  is 
deemed  extinct. 


Scelotes  inornatus  A.  Smith,  1849 

DURBAN  DWARF  BURROWING  SKINK; 

SMITH’S  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Critically  Endangered  B2ab(i,ii,iii,iv,v) 

Endemic 

Taxonomy:  This  species  was  reviewed  by  Broadley  (1994) 
and  there  are  no  outstanding  issues. 

Distribution:  Endemic  to  South  Africa  and  limited  to  the 
greater  Durban  area  of  KwaZulu-Natal,  from  the  Durban 
beachfront  (next  to  the  old  FitzSimons  Snake  Park)  in 
the  north  to  Scottburgh  in  the  south,  and  as  far  inland  as 
Woodlands/Montclair.  The  published  localities  (Broadley 
1994)  on  the  northern  and  southern  banks  of  the  Umgeni 
River  (2931CC)  are  incorrect;  no  voucher  specimens  exist 
for  these  records  and  they  probably  represent  S.  mossam- 
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bicus.  There  are  nevertheless  several  additional  valid 
records  of  this  species  from  that  QDGC. 

EOO:  142  km2  (confidence:  high);  AOO:  4.7  km2  (confi- 
dence: high). 

Habitat:  Found  in  Berea  Red  Sand  associated  with  coastal 
forest  below  70  m (Bourquin  2004)  and  within  4 km  of 
the  ocean. 

Vegetation  type:  CB  3 KwaZulu-Natal  Coastal  Belt;  FOz  7 
Northern  Coastal  Forest. 

Assessment  rationale:  EOO  approaching,  and  AOO 
below,  the  Critically  Endangered  threshold.  Severe  frag- 
mentation of  range  [B2a].  Development  of  roads,  hous- 
ing, industries  and  farmland  has  resulted  in  an  observed 
and  projected  decline  in  EOO  (apparently  extirpated  at 
Stamford  Hill)  [B2b(i)]  and  an  observed  and  projected 
decline  in  AOO  (e.g.  Marlight  Road)  [B2b(ii)j.  Such  devel- 
opments have  also  resulted  in  an  observed  and  projected 
(and  continuing)  decline  in  the  area,  extent  and  quality 
of  habitat  [B2b(iii)j,  and  a decrease  in  the  number  of 
subpopulations/locations  [B2b(iv)j  and  mature  individu- 
als [B2b(v)j. 

Threats:  Development  of  roads,  housing,  industries  and 
farmland  cause  habitat  destruction  and  severe  fragmen- 


Scelotes  inornatus — Durban,  KZN  J.  Marais 


tation  (J.  Marais  unpubl.  data).  Further  fragmentation  is 
projected. 

Conservation  measures:  It  is  likely  that  all  localities  at 
which  this  species  occurs  are  known.  Therefore,  conduct 
a PHVA  and  establish  a BMP-S  to  prevent  further  habi- 
tat destruction.  Additionally,  develop  protective  legislation 
and  conduct  further  research  into  population  numbers,  bi- 
ology, ecology,  habitat  quality  and  potential  threats. 


Scelotes  kasneri  FitzSimons,  1939 

KASNER’S  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Although  there  appears  to  be  significant  ge- 
netic divergence  between  this  species  and  the  morphologi- 
cally similar  Scelotes  montispectus  (Bauer  et  al.  2003), 
further  investigation  of  species'  boundaries  in  these  taxa 
and  related  forms  is  required.  A molecular  assessment  by 
Heideman  et  al.  (2011)  determined  that  the  population  of 
S.  kasneri  at  Elands  Bay  may  represent  a distinct  species. 
The  taxonomic  status  of  the  latter  population  is  under  in- 
vestigation (M.F.  Bates  in  prep.). 

Distribution:  Endemic  to  the  Western  Cape,  South  Africa, 
occurring  from  Darling  in  the  south  to  Lamberts  Bay  and 
Clanwilliam  in  the  north. 

EOO:  10  800  km2  (confidence:  high);  AOO:  3 780  km2 
(confidence:  medium). 

Habitat:  Occurs  in  coastal  dunes,  often  under  stones  or 
other  debris,  or  in  association  with  the  roots  of  plants, 
chiefly  below  300  m (Baard  1988b). 

Bioregion:  Northwest  Fynbos;  West  Strandveld;  West 
Coast  Renosterveld. 

Assessment  rationale:  Scelotes  kasneri  meets  the  area  re- 
quirements for  Vulnerable  under  B1  (EOO  <20  000  km2), 
but  fragmentation  is  moderate  and  there  is  no  evidence  to 
suggest  extreme  fluctuations  in  range  or  population  num- 
bers. Habitat  destruction  by  urban  development  and  agri- 
cultural practices  could  be  problematic  and  the  species  is 
therefore  regarded  as  Near  Threatened. 

Threats:  Potential  threats  are  related  to  developments  and 
activities  associated  with  mining,  human  settlement,  agri- 
culture and  tourism,  and  include  degradation  of  sand  dune 
habitat  and  damage  by  off-road  vehicles. 


Scelotes  kasneri — Clanwilliam,  WC  J.  Marais 


Conservation  measures:  Conduct  further  research  into  po- 
pulation numbers,  biology,  ecology  and  potential  threats.  If 
the  Elands  Bay  population  proves  to  be  a separate  species, 
a separate  assessment  of  this  population  and  the  other 
population  further  north  will  need  to  be  conducted. 
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Scelotes  limpopoensis  limpopoensis 

FitzSimons  1930 

LIMPOPO  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 

Taxonomy:  Two  subspecies  of  Scelotes  limpopoensis  are 
currently  recognised,  namely  S.  I.  limpopoensis  and  S. 
I.  albiventris.  Molecular  phylogenetic  investigations  are 
needed  to  determine  taxon  boundaries  and  the  taxonomic 
status  of  these  two  forms. 

Distribution:  A southern  African  endemic  occurring  in 
Limpopo,  South  Africa,  from  the  northwestern  Kruger  Na- 
tional Park  westwards  to  the  foothills  of  the  Soutpansberg 
and  Waterberg,  and  northwards  into  adjacent  Zimbabwe 
and  Botswana  (Jacobsen  1989;  Branch  1998). 

Habitat:  A fossorial  skink  inhabiting  aeolian  sands  in 
mesic  savanna  at  altitudes  of  300-1  100  m (Pienaar  et 
al.  1983;  Jacobsen  1987b,  1989). 

Bioregion:  Mopane;  Central  Bushveld;  Lowveld;  Zonal 
and  Intrazonal  Forests;  Alluvial  Vegetation. 

Assessment  rationale:  Has  a moderately  restricted  range 
but  is  fairly  common  and  not  threatened. 

Conservation  measures:  None  recommended. 


Scelotes  limpopoensis  limpopoensis — Mapungubwe,  LIMP  J.  Marais 


Scelotes  limpopoensis  albiventris 
Jacobsen,  1987 

WHITE-BELLIED  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Molecular  phylogenetic  investigations  are  re- 
quired to  evaluate  the  relationship  between  S.  I.  limpo- 
poensis and  S.  I.  albiventris. 

Distribution:  A South  African  endemic  with  an  extremely 
limited  range,  from  just  west  of  the  Blouberg  Nature  Re- 
serve to  Langjan  Nature  Reserve  and  vicinity,  in  the  Sout- 
pansberg district  of  Limpopo  Province  (Jacobsen  1987b). 

EOO:  2 700  km2  (confidence:  high);  AOO:  1 620  km2 
(confidence:  medium). 

Habitat:  A fossorial  skink,  inhabiting  deep  aeolian  sands 
in  woodland  at  elevations  of  800-1  050  m (Jacobsen 
1987b,  1989;  Branch  & Jacobsen  1988b). 

Vegetation  type:  SVcb  19  Limpopo  Sweet  Bushveld; 
SVmp  1 Musina  Mopane  Bushveld. 

Assessment  rationale:  This  taxon  meets  the  area  require- 
ments for  Endangered  under  B1  (EOO  <5  000  km2)  and 
Vulnerable  under  B2  (AOO  <2  000  km2).  There  is  a fair 
amount  of  agricultural  activity  within  the  area  occupied, 
including  irrigation  for  crops  adjacent  to  available  water, 
so  a continued  decline  in  area,  extent  and  quality  of  habi- 
tat is  inferred  [Blb(iii),  B2b(iii)].  However,  there  is  no  in- 
formation on  population  size  or  trends,  habitat  fragmenta- 


Scelotes  limpopoensis  albiventris — Malebogo  NR,  LIMP  W.R.  Branch 
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tion  is  slight,  and  there  is  no  observed  decline  in  EOO  or 
AOO.  This  skink  is  thus  considered  to  be  Near  Threatened. 

Threats:  No  serious  extrinsic  threats  have  been  noted 
(Branch  & Jacobsen  1988b)  but  the  subspecies  has  lim- 
ited dispersal  abilities  and  a restricted  range.  A number  of 


agricultural  activities,  including  crop  irrigation,  take  place 
within  its  range. 

Conservation  measures:  Research  should  be  conducted 
on  taxonomy,  population  numbers,  biology,  ecology,  habi- 
tat requirements  and  potential  threats. 


Scelotes  mirus  (Roux,  1907) 

MONTANE  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  species  was  reviewed  by  Broadley  (1994) 
and  there  are  no  outstanding  taxonomic  issues. 

Distribution:  Endemic  to  the  Atlas  region,  occurring  from 
the  northern  half  of  KwaZulu-Natal  northwards  into  Swa- 
ziland, Mpumalanga  and  southern  Limpopo.  It  may  also 
occur  in  southern  Mozambique.  The  southernmost  limit  is 
based  on  a Virtual  Museum  record  from  near  Babanango 
(2831AC). 

Habitat:  Inhabits  rocky  montane  grasslands  and  scrub,  at 
elevations  of  800-2  000  m (Jacobsen  1989;  Bourquin 
2004). 

Biome:  Grassland;  Savanna. 

Assessment  rationale:  Fairly  widespread  and  common. 
Conservation  measures:  None  recommended. 


Scelotes  mirus— Barberton,  MPM  W.R.  Schmidt 


Scelotes  montispectus 

Bauer,  Whiting  & Sadlier,  2003 

BLOUBERGSTRAND  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Although  Bauer  et  al.  (2003)  found  a rela- 
tively large  genetic  divergence  between  Scelotes  monti- 
spectus and  the  related  S.  kasneri , further  investigations 
of  the  species’  boundaries  of  these  morphologically  similar 
taxa  are  required.  Heideman  et  al.  (2011)  recognised  S. 
montispectus  as  distinct  from  S.  kasneri , based  on  small 
morphological  differences  and  geographical  separation, 
but  they  did  not  find  strong  molecular  support  for  this. 

Distribution:  Endemic  to  the  Western  Cape,  South  Afri- 
ca, where  it  is  known  from  Bloubergstrand,  Blaauwberg 
Conservation  Area,  Koeberg  Nature  Reserve,  Mamre  Na- 
ture Reserve,  Melkbosstrand,  West  Coast  National  Park, 
Langebaan  and  Tweekuilen. 

EOO:  6 750  km2  (confidence:  high);  AOO:  1 620  km2 
(confidence:  medium). 
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Habitat:  Inhabits  sparsely-vegetated  coastal  dunes  near 
sea  level  (Bauer  etal.  2003). 

Vegetation  type:  FS  6 Cape  Flats  Dune  Strandveld. 

Assessment  rationale:  This  recently  described  species  is 
known  from  only  10  specimens,  most  of  which  were  col- 
lected during  the  course  of  the  SARCA  project.  There  is 
incomplete  knowledge  on  distribution,  habitat  require- 
ments, population  size,  population  structure  and  threats. 
Most  localities  at  which  S.  montispectus  has  been  found 
are  in  protected  areas.  However,  EOO  and  AOO  fall  below 
the  Vulnerable  thresholds  [Bl+2]  and  there  are  prob- 
ably 6-10  locations  [Bla,  B2a].  There  is  also  evidence 


Scelotes  montispectus — Koeberg,  WC  W.R.  Branch 


of  some  habitat  destruction  within  the  range,  but  the  ex- 
tent and  effects  of  this  require  more  detailed  evaluation.  It 
seems  most  appropriate  at  this  time  to  consider  the  spe- 
cies as  Near  Threatened. 

Threats:  Probably  threatened  by  the  transformation  of  coast- 
al habitat  for  human  habitation  and  recreation,  and  the  use 
of  off-road  vehicles  (Bauer  et  al.  2003).  In  addition,  it  has 
limited  dispersal  capabilities  and  a restricted  range. 

Conservation  measures:  Conduct  more  research  into  pop- 
ulation numbers,  biology,  ecology,  habitat  quality  and  po- 
tential threats.  Improve  public  awareness  of  the  species. 
Draw  up  a BMP-S. 


Scelotes  montispectus — Koeberg  NR,  WC  M.  Burger 


Scelotes  mossambicus  (Peters,  1882) 

MOZAMBIQUE  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  This  species  has  been  confused  with  S.  fitz- 
simonsi  (Broadley  1994)  in  the  past.  Scelotes  brevipes , 
long  regarded  as  a distinct  species,  was  synonymised  with 
S.  mossambicus  by  Broadley  (1994). 

Distribution:  A southern  African  endemic  occurring  from 
Durban  in  KwaZulu-Natal  northwards  into  southern  Mo- 
zambique (as  far  as  Inhambane),  Swaziland,  northeastern 
Mpumalanga  and  peripherally  in  adjacent  parts  of  Lim- 
popo (Jacobsen  1989;  Broadley  1994). 

Habitat:  Inhabits  rocky  grassland  and  alluvial  sands  from 
the  coast  to  1 300  m (Pienaar  et  al.  1983;  Jacobsen 
1989;  Bourquin  2004).  Some  populations  persist  in  dis- 
turbed areas  (J.  Marais  unpubl.  data). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Forests; 
Grassland. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Scelotes  mossambicus — Mtubatuba,  KZN  J.  Marais 
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Scelotes  sexlineatus  (Harlan,  1824) 

STRIPED  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  considered  a subspecies  of  S.  bipes 
but  treated  as  a full  species  by  Branch  (1998).  A molecu- 
lar analysis  by  Heideman  et  al.  (2011)  confirmed  that  S. 
sexlineatus  is  a distinct  species. 

Distribution:  A South  African  endemic  occurring  along  the 
West  Coast  from  near  Suurfontein  (Western  Cape)  north- 
wards to  Alexander  Bay  (Northern  Cape),  with  populations 
in  the  Clanwilliam,  Calvinia  and  Nieuwoudtville  areas. 
There  is  a possibility  that  this  species  may  also  occur  in 
Namibia.  Two  old  inland  records  are  considered  question- 
able as  they  are  somewhat  out-of-range  and  the  specimen 
identifications  require  confirmation. 

Habitat:  Inhabits  sandy  soils  in  Succulent  Karoo  at  eleva- 
tions of  0-500  m (A.M.  Bauer  & J.  Marais  pers.  obs.). 

Biome:  Succulent  Karoo;  Fynbos. 


Assessment  rationale:  Fairly  widespread  and  common. 
Conservation  measures:  None  recommended. 


Scelotes  sexlineatus—  McDougall’s  Bay,  S of  Port  Nolloth,  NC  W.R.  Branch 


Scelotes  vestigifer  Broadley,  1994 

COASTAL  DWARF  BURROWING  SKINK 

Johan  Marais  & Aaron  M.  Bauer 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  The  taxonomy  of  this  species  was  reviewed  by 
Broadley  (1994). 


Scelotes  vestigifer—  near  Sodwana  Bay,  KZN 


J.  Marais 


Distribution:  A southern  African  endemic  that  occurs  along 
the  KwaZulu-Natal  coast  from  Cape  Vidal  northwards  to 
Ponta  do  Ouro  in  southern  Mozambique  (Broadley  1994). 
A record  from  St  Lucia  Village  is  doubtful,  could  not  be 
confirmed  after  detailed  searches  of  the  area  (J.  Marais 
unpubl.  data),  and  is  not  plotted  on  the  map. 
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Habitat:  Found  in  sandy  coastal  dunes  at  elevations  below 
100  m (Bourquin  2004). 

Vegetation  type:  FOz  7 Northern  Coastal  Forest;  CB  1 
Maputaland  Coastal  Belt. 

Assessment  rationale:  Has  a restricted  range  but  is  fairly 
common  (J.  Marais  unpubl.  obs.)  and  not  threatened. 

Conservation  measures:  Conduct  research  into  population 
numbers,  habitat,  biology,  ecology  and  threats. 


Scelotes  vestigifer—E  shores,  Lake  St  Lucia,  KZN  W.R.  Branch 
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CHAPTER  15 

Family  Varanidae 


William  R.  Branch  & Graham  J.  Alexander 


Varanidae  is  a small  family  of  lizards  that  occurs  through 
Africa  and  the  Middle  East,  to  India,  Sri  Lanka  and  Chi- 
na, extending  down  through  Southeast  Asia  to  Indone- 
sia, the  Philippines,  New  Guinea,  Australia,  and  western 
Melanesia  and  Micronesia.  Its  range  also  includes  many 
islands  in  the  South  China  Sea  and  eastern  Indian  Ocean 
(but  not  Madagascar  and  adjacent  islands).  All  living  mon- 
itor lizards  (73  species;  Uetz  2012)  are  placed  in  the  ge- 
nus Varanus,  with  nine  subgenera  recognised.  Four  of  the 
five  African  species,  and  V.  yemensis  from  the  Arabian 
Peninsula,  are  placed  in  the  subgenus  Polydaedalus,  with 
the  Desert  Monitor  (I/,  griseus ) on  its  own  in  the  subgenus 
Psammosaurus  (King  et  al.  1991;  Green  & King  1993; 
Bohme  2003).  Despite  this  group  reaching  its  greatest 
diversity  in  Australasia,  the  earliest  Varanus  fossils  were 
found  in  late  Eocene  and  early  Oligocene  freshwater  de- 
posits in  Egypt,  indicating  that  the  genus  arose  in  Afri- 
ca before  dispersing  to  Australia  and  Asia  (Holmes  et  al. 
2010). 

Varanids  include  the  world’s  largest  lizards.  The  Asian 
water  monitor  (I/,  salvator)  grows  to  3.21  m in  length 
but  reaches  a maximum  weight  of  only  25  kg.  The  Ko- 
modo Dragon  (I/,  komodoensis)  is  fractionally  shorter 
but  much  heavier;  the  largest  verified  wild  specimen  at- 
tained 3.13  m in  length  and  weighed  about  166  kg  (Ciofi 
1999).  Even  larger  fossil  species  are  known.  Varanus  pris- 
cus  (also  known  as  Megalania  prisca)  was  a very  large 
Australian  species  that  became  extinct  40  000  years  BR 
soon  after  modern  humans  entered  that  continent  (Molnar 
2004;  Pianka  et  al.  2004).  It  has  been  calculated  that 
large  specimens  may  have  reached  over  7 m in  length  and 
weighed  1 940  kg  (Molnar  2004). 

Although  varying  greatly  in  adult  size  (from  120  mm  to 
over  3 m),  monitors  are  similar  in  appearance,  having 
well-developed  limbs  and  strong  claws;  a long  tail  that 
is  usually  laterally  compressed  and  cannot  be  shed  or 
regenerated;  a long  and  flexible  neck;  small,  polygonal, 
non-overlapping,  bead-like  scales  that  lack  osteoderms;  a 
single  pair  of  pre-anal  pores;  and  a long,  smooth,  retractile 
tongue  similar  to  that  of  snakes. 


Monitor  lizards  live  in  a wide  variety  of  habitats,  rang- 
ing from  mangrove  swamps  and  dense  forests  to  savan- 
nas and  arid  deserts.  Several  species  are  semi-aquatic 
and  many  of  these  regularly  undertake  sea  crossings.  All 
except  two  fruit-eating  Asian  species  {V.  prasinus  and  V. 
olivaceus)  are  predatory,  swallowing  prey  whole  or  first 
tearing  it  to  bits  with  their  strong  claws.  Small  species  eat 
insects  while  larger  species  take  any  prey  that  they  can 
overcome.  The  Rock  Monitor  {V.  albigularis)  regularly  con- 
sumes tortoises  (Branch  2006a),  while  the  Komodo  Drag- 
on has  been  reported  eating  monkeys,  wild  boar,  goats, 
deer,  horses  and  water  buffalo  (Auffenberg  1981).  Human 
fatalities  following  attacks  by  Komodo  Dragons  are  known 
(http://en.wikipedia.org/wiki/Komodo_dragon)  and  it  has 
even  been  suggested  that  this  species  evolved  to  prey  on 
pygmy  elephants  (Diamond  1987). 

Recent  studies  have  shown  that  some  Varanus,  such  as 
the  Komodo  Dragon  and  Lace  Monitor  (I/,  varius),  pos- 
sess venom  glands  along  their  jawline  and  venom  toxins 
in  their  saliva  (Fry  et  al.  2006).  It  has  been  suggested 
that  other  varanids,  including  V.  priscus,  are  likely  to  also 
have  possessed  similar  glands.  If  this  were  true,  it  would 
make  the  latter  species  the  largest  venomous  vertebrate 
ever  known  (Fry  et  al.  2009).  The  ecological  function  of 
venom  in  Varanus  has  been  reviewed  by  Arbuckle  (2009). 
The  presence  and  significance  of  such  venoms  in  smaller 
species,  including  those  from  Africa,  remain  unknown. 

All  varanids  are  oviparous,  laying  7-37  large  soft-shelled 
eggs  in  holes  or  termite  nests  (Cowles  1930).  A form  of 
parthenogenesis  has  been  recorded  in  captive  Komodo 
Dragons  (Watts  et  al.  2006).  Males  of  some  species  en- 
gage in  ritualised  wrestling  contests  to  determine  domi- 
nance and  lay  claim  to  territories. 

Large  numbers  of  Water  Monitors  {V.  niloticus)  are  harvest- 
ed for  their  meat  and  skins  in  the  Lake  Chad  basin  of  West 
Africa  (De  Buffrenil  & Hemery  2007),  and  although  some 
species  such  as  the  Komodo  Dragon  are  considered  Vulner- 
able, neither  of  the  two  taxa  {V.  albigularis  albigularis,  V. 
niloticus)  in  the  Atlas  region  is  of  conservation  concern. 
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Genus  Varanus  Merrem,  1820 — monitor  lizards 


The  genus  Varanus  contains  73  species  (Uetz  2012),  of 
which  only  five  occur  in  Africa  (Bayless  2002),  with  an  ad- 
ditional species  ( V.  yemenensis)  on  the  Arabian  Peninsula 
(see  Portik  & Papenfuss  2012).  Two  species  enter  the  A Has 
region:  V.  niloticus  is  largely  aquatic,  whereas  V.  albigula- 
ris  is  terrestrial  and  often  found  on  rocky  hillsides.  Female 
V.  a.  albigularis  produce  8-51  eggs  per  clutch,  deposited 


in  a self-excavated  hole  in  the  ground  which  is  then  cov- 
ered up,  while  V.  niloticus  females  lay  20-60  eggs  in  a 
hole  that  they  dig  into  a termite  mound  and  which  is  sub- 
sequently closed  up  by  the  worker  termites  (Branch  1998). 
Both  monitor  species  are  more  common  in  the  eastern 
parts  of  the  subcontinent.  The  two  taxa  in  the  Atlas  region 
are  widespread,  abundant  and  not  threatened. 


Varanus  albigularis  albigularis 
(Daudin,  1802) 

SOUTHERN  ROCK  MONITOR; 

ROCK  MONITOR;  WHITE-THROATED  MONITOR 

Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  A phylogeographic  study  throughout  its  range 
would  be  informative.  Although  Broadley  & Howell  (1991) 
rejected  all  subspecies  of  A.  albigularis , trinomials  are 
now  required  as  Broadley  & Cotterill  (2004)  revived  V.  a. 
angolensis  for  monitors  from  northern  Angola  and  adja- 
cent Zambia  and  the  Democratic  Republic  of  Congo. 

Distribution:  Occurs  widely  over  the  savannas  of  south- 
ern and  eastern  Africa  (Broadley  1966a;  Bayless  2002). 
In  South  Africa  it  is  absent  from  the  western  parts  of  the 
Western  Cape  and  the  central  and  western  portions  of  the 
Northern  Cape,  although  there  is  some  evidence  of  recent 
range  expansion  in  the  latter  province  (Alexander  & Ma- 
rais 2007).  It  is  also  largely  absent  from  Highveld  Grass- 
land in  the  central  parts  of  the  Atlas  region.  Some  records 
from  Lesotho  (Ambrose  2006)  and  Eastern  Cape  (Visser 
1984h)  require  confirmation. 

Habitat:  Found  mainly  in  savannas  and  arid  areas  over  a 
wide  range  of  altitudes.  It  has  an  affinity  for  rocky  outcrops 
and  will  climb  trees  (Branch  1998). 

Biome:  Savanna;  Grassland;  Nama-Karoo;  Albany  Thick- 
et; Indian  Ocean  Coastal  Belt;  Fynbos  (marginal). 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Varanus  albigularis  albigularis 


Varanus  albigularis  albigularis — Hoedspruit,  LIMP  D.  Pietersen 


Varanus  niloticus  (Linnaeus,  1762) 

NILE  MONITOR;  WATER  MONITOR 
Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Bohme  & Ziegler  (1997)  elevated  V.  niloticus 
ornatus,  the  large  forest  water  monitor  of  the  Congo  Basin 
region,  to  full  species  status. 

Distribution:  Occurs  over  much  of  sub-Saharan  Africa,  from 
the  Nile  River  southwards  to  South  Africa  (Branch  1998; 
Bayless  2002).  In  the  Atlas  region  it  is  largely  limited  to 
the  eastern  half  of  South  Africa,  extending  west  along  the 
Orange  River  to  the  West  Coast,  and  it  also  occurs  in  Swa- 
ziland and  Lesotho.  Although  there  are  few  recorded  lo- 
calities along  the  Vaal  River,  this  species  is  almost  certainly 
common  there  (Bates  2010).  It  reaches  the  southern  limit 
of  its  distribution  at  the  Seekoei  River  in  the  Eastern  Cape. 


VARAN  I DAE 


284 


SURICATA  1 (2014) 


Habitat:  Usually  found  close  to,  or  in,  water,  but  may  be 
found  some  distance  away  when  foraging.  It  occurs  over  a 
wide  range  of  altitudes,  from  sea  level  to  1 700  m (Bour- 
quin  2004). 

Biome:  Savanna;  Grassland;  Albany  Thicket;  Indian  Ocean 
Coastal  Belt;  Forests;  Nama-Karoo  (marginal);  Succulent 
Karoo  (marginal). 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Varanus  niloticus — Mala  Mala,  MPM 


W.R.  Branch 
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CHAPTER  16 

Family  Chamaeleonidae 

Krystal  A.  Tolley 


The  Chameleonidae,  together  with  the  Agamidae  and 
Iguanidae,  are  placed  in  the  infraorder  Iguania.  Chamele- 
ons occur  mainly  in  Africa,  Madagascar  and  their  associ- 
ated islands,  with  a few  species  in  Arabia,  India,  Sri  Lanka 
and  along  the  fringes  of  the  Mediterranean  in  southern 
Europe  (Tolley  & Burger  2007).  There  are  currently  197 
recognised  species  (Uetz  2012),  with  new  species  being 
described  every  year.  Presently  there  are  11  genera:  three 
in  Madagascar  ( Brookesia , Calumma,  Furcifer),  one  on 
the  Seychelles  ( Archaius ) and  seven  in  Africa  ( Bradypodi - 
on,  Chamaeleo,  Kinyongia,  Nadzikambia,  Rhampholeon, 
Rieppeleon,  Trioceros)  (Tolley  & Burger  2007;  Townsend 
et  al.  2011).  Chamaeleo  is  the  most  widespread  genus 
in  Africa  and  currently  contains  14  species  (Uetz  2012). 
Previously,  36  species  of  Chamaeleo  were  referred  to  the 
subgenus  Trioceros,  but  the  latter  was  recently  elevated  to 
full  genus  status  (Tilbury  & Tolley  2009a). 

Two  genera  occur  in  the  Atlas  region.  Here  there  are  only 
two  species  of  Chamaeleo  (C.  dilepis,  C.  namaquensis), 
but  all  17  described  species  of  Bradypodion  occur  in  the 
Atlas  region  and  only  two  species  {B.  setaroi,  B.  trans- 
vaalense)  are  not  strictly  endemic  to  South  Africa  (their 
ranges  extend  into  Mozambique  and  Swaziland  respec- 
tively). Several  introduced  populations  of  Bradypodion 
have  been  recorded  from  various  places  in  South  Africa 
and  Namibia.  Until  recently,  Bradypodion  also  included 
several  East  African  species  and  a single  species  from 
Malawi,  but  these  were  transferred  to  two  new  genera, 
Kinyongia  and  Nadzikambia,  respectively  (Tilbury  et  al. 
2006). 

Although  Madagascar  is  considered  hyper-diverse,  a 
number  of  new  African  species  have  been  described  in  the 
last  decade  and  Africa  now  accounts  for  approximately 
60%  of  all  chameleon  species.  East  Africa  is  especially 
diverse,  with  several  species  of  Chamaeleo,  Trioceros, 
Rhampholeon  and  Rieppeleon,  and  all  known  Kinyongia 
species.  Approximately  18%  of  African  chameleon  species 
occur  within  the  Atlas  region,  where  diversity  is  highest  in 
the  Maputo-Pondo-Albany  area  and  the  Cape  Floristic  Re- 
gion (Tolley  et  al.  2006,  2008).  Chameleons  occur  across 


many  different  biomes  and  vegetation  types  (e.g.  forests, 
fynbos,  Indian  Ocean  coastal  belt,  grasslands,  savanna), 
although  only  a few  species  occur  in  xeric  habitats  (e.g. 
desert  and  Karoo). 

Most  chameleons  are  arboreal  but  Chamaeleo  namaquen- 
sis, which  occurs  in  the  Atlas  region,  is  terrestrial  and  in- 
habits xeric  environments  with  sparse  vegetation.  Cha- 
meleons generally  prey  upon  insects,  although  the  larger 
species  are  known  to  prey  upon  small  mammals,  reptiles 
and  birds.  All  members  of  the  genus  Bradypodion  are  vi- 
viparous, with  aseasonal  reproduction.  Females  give  birth 
to  several  litters  of  usually  10-15  young,  although  litter 
size  varies  (Branch  1998;  Jackson  2007).  Bradypodion 
are  small  chameleons  with  a total  length  not  exceeding 
150-180  mm.  The  two  Chamaeleo  species  in  the  Atlas 
region  are  larger,  with  a total  length  of  200-300  mm. 
Both  species  are  oviparous  and  females  usually  lay  more 
than  20  eggs  per  clutch  (Tolley  & Burger  2007). 

Chameleons  are  popular  in  the  pet  trade  (Carpenter  et 
al.  2004),  although  imports  and  exports  are  restricted 
throughout  most  of  the  Atlas  region  and  trade  is  therefore 
not  considered  of  major  conservation  concern  in  this  area. 
Outside  the  region,  legal  exports  of  African  chameleons 
to  Europe  and  America  are  growing  each  year,  most  spe- 
cies originating  in  Tanzania  and  Madagascar  (Carpenter  et 
al.  2005).  In  the  Atlas  region,  many  species  have  small 
ranges,  often  covering  only  a few  thousand  square  kilo- 
metres and  occasionally  limited  to  a few  hundred  square 
kilometres.  In  areas  where  anthropogenic  land  transfor- 
mation is  severe,  species  with  limited  ranges  are  typically 
of  conservation  concern.  In  the  genus  Bradypodion,  three 
species  (£.  caeruleogula,  B.  caffer,  B.  taeniabronchum) 
were  identified  as  Endangered,  four  species  [B.  kentani- 
cum,  B.  melanocephalum,  B.  pumilum,  B.  thamnobates) 
as  Vulnerable  and  three  species  (£.  dracomontanum  B. 
nemorale,  B.  ngomeense)  as  Near  Threatened.  Two  spe- 
cies of  Bradypodion  {B.  setaroi,  B.  taeniabronchum)  are 
now  considered  to  be  less  threatened  than  they  were  pre- 
viously, mainly  due  to  improved  information  on  their  dis- 
tribution and  biology. 
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Genus  Bradypodion  Fitzinger,  1843 — dwarf  chameleons 


The  genus  Bradypodion  contains  17  species  (Uetz  2012) 
and  is  near-endemic  to  the  Atlas  region.  Fifteen  species 
are  found  only  in  South  Africa,  one  {B.  transvaalense) 
is  found  in  South  Africa  and  Swaziland  and  another  {B. 
setaroi)  extends  from  South  Africa  into  adjacent  south- 
ern Mozambique.  All  species  are  small  (80-150  mm  to- 
tal length),  arboreal  and  viviparous,  usually  giving  birth 
to  10-15  young  per  litter  (Jackson  2007).  A number  of 
species  are  of  conservation  concern  due  mainly  to  habi- 
tat fragmentation  and  transformation  within  very  limited 
ranges.  Three  species  are  classified  as  Endangered,  six 
as  Vulnerable  and  two  as  Near  Threatened.  Two  species 
have  been  downgraded,  mainly  due  to  improved  informa- 


tion on  their  distribution  and  biology:  B.  taeniabronchum 
was  classified  as  Critically  Endangered  (IUCN  1996)  but 
is  now  considered  Endangered,  while  B.  setaroi  was  con- 
sidered Endangered  (IUCN  1996)  but  is  now  classified  as 
Least  Concern.  Although  molecular  analyses  (e.g.  Tolley  & 
Burger  2004a;  Tilbury  et  al.  2006;  Tolley  et  al.  2006)  do 
not  support  speculation  (Raw  1995,  2001)  that  a large 
number  of  undescribed  Bradypodion  species  exist  in  the 
Atlas  region,  they  do  indicate  that  several  undescribed 
species  with  restricted  ranges  (not  included  on  any  Atlas 
maps)  are  present  (Tolley  & Burger  2007).  The  conserva- 
tion status  of  these  forms  will  have  to  be  assessed  in  due 
course. 


Bradypodion  atromontanum 
Branch,  Tolley  & Tilbury,  2006 
SWARTBERG  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Least  Concern 
Endemic 

Taxonomy:  For  many  years  a dwarf  chameleon  of  undeter- 
mined taxonomic  status  was  known  from  the  Swartberg 
area  (Branch  1988b,  1998).  A subsequent  phylogenetic 
study  resulted  in  its  description  as  a new  species  (Branch 
et  al.  2006b).  Morphologically  it  can  be  confused  with  B. 
gutturale  (Tolley  & Burger  2007)  but  the  two  species  are 
allopatric. 

Distribution:  Endemic  to  the  Greater  and  Lesser  Swart- 
berg mountains,  Western  Cape,  South  Africa. 

Habitat:  Limited  to  the  fynbos  vegetation  of  the  Groot  and 
Klein  Swartberg  mountains  (Branch  et  al.  2006b).  Oc- 
curs at  altitudes  of  700-1800  m (Branch  et  al.  2006b; 
unpubl.  data). 

Bioregion:  Western  Fynbos-Renosterveld. 

Assessment  rationale:  Bradypodion  atromontanum  has  a 
restricted  distribution  with  an  EOO  (2  700  km2)  below  the 
Endangered  threshold  [Bl].  However,  its  known  distribu- 
tion is  within  a protected  area  (Swartberg  Nature  Reserve) 
and  it  is  unlikely  that  the  species  will  experience  any 
major  habitat  loss  or  population  declines  due  to  common 
threats  such  as  land  transformation.  A large  wild  fire  could 
have  an  impact  on  population  numbers  but,  because  fire 
is  managed  within  the  Swartberg,  it  is  unlikely  that  this 
will  severely  impact  the  species. 

Conservation  measures:  None  recommended. 


Bradypodion  atromontanum — Greater  Swartberg,  WC  K.A.  Tolley 
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Bradypodion  caeruleogula 
Raw  & Brothers,  2008 
UMLALAZI  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Endangered  Blab(i,iii)+2ab(ii,iii) 

Endemic 

Taxonomy:  Recently  described  from  Dlinza  Forest  (Raw  & 
Brothers  2008).  Genetic  studies  (Tilbury  & Tolley  2009b) 
indicate  that  chameleons  from  two  additional  nearby  for- 
ests (Entumeni  and  Ongoya)  also  belong  to  this  taxon. 

Distribution:  Found  in  three  forest  patches  (Dlinza,  Entu- 
meni and  Ongoya)  in  KwaZulu-Natal,  South  Africa. 

EOO:  1 300  km2  (confidence:  high);  AOO:  38  km2  (con- 
fidence: high). 

Habitat:  Found  in  forests  where  it  prefers  the  high  canopy, 
or  high  perches  in  smaller  trees  (Tolley  & Burger  2007). 

Vegetation  type:  FOz  5 Scarp  Forest. 

Assessment  rationale:  Has  a very  limited  distribution 
(EOO  and  AOO  are  below  the  Endangered  thresholds)  and 
occurs  in  only  three  forests  (Entumeni,  Dlinza  and  On- 
goya). Entumeni  (in  a rural  area)  is  fragmented — broken 
into  small  patches  due  to  human  activities,  while  Ongoya 
(in  a rural  area)  and  Dlinza  (in  the  town  of  Eshowe)  are 
not  as  heavily  transformed  but  are  nevertheless  impacted 
and  vulnerable  to  external  pressures.  Overall,  the  range 
is  considered  to  be  severely  fragmented  [Bla+2a].  The 
effects  of  fragmentation,  and  the  disruption  of  landscape 
level  processes,  continue  due  to  large  human  populations 
outside  the  forests,  both  within  buffer  zones  and  across 
the  broader  landscape  (Berliner  et  al.  2006;  D.  Berliner 
pers.  comm.).  Human  population  densities  are  especially 
high  near  Dlinza  and  Ongoya  (D.  Berliner  pers.  comm.). 
Ongoya  is  formally  protected  but  is  nevertheless  affected 
by  human  activities  (Boudreu  etal.  2005);  Dlinza  and  En- 
tumeni are  partially  protected  but  there  is  a serious  threat 
of  fragmentation  and  disturbance  which  could  affect  natu- 
ral processes  [B1  b(i,iii),  B2b(ii,iii)]. 

Threats:  Threats  generally  relate  to  habitat  degradation  as 
a result  of  human  activities.  The  broader  landscape  is  heav- 
ily populated  by  a rural  community  (Driver  et  al.  2005), 
as  are  the  buffer  zones  surrounding  Dlinza  and  Ongoya. 
Entumeni  and  Dlinza  have  been  particularly  heavily  trans- 
formed and  the  original  forest  matrix  is  no  longer  intact. 

Conservation  measures:  Develop  a BMP-S.  Although  all 
three  forests  are  protected  at  some  level,  human  impacts 
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in  the  area  are  expected  to  continue.  Conservation  of  this 
species  should  therefore  mainly  ensure  that  the  forests  are 
properly  protected  and  that  encroachment  is  minimised. 
Restore  degraded  areas  within  the  forests,  and  reduce 
population  density  in  buffer  zones,  to  help  ensure  that  ec- 
ological processes  are  not  further  disrupted  and  that  the 
forests  remain  healthy  and  intact.  Perform  additional  sur- 
veys to  determine  whether  chameleons  use  only  pristine 
forest  or  are  also  found  in  degraded  forest,  and  wheth- 
er forest  fragmentation  has  a seriously  negative  effect  on 
gene  flow. 


CHAMAELEONIDAE 


288 


SURICATA  1 (201 4] 


Bradypodion  caffer  (Boettger,  1889) 

P0ND0  DWARF  CHAMELEON; 

TRANSKEI  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Endangered  Blab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v) 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Has  a restricted  range  and  is  known  only 
from  a few  coastal  localities  in  the  northeastern  parts  of 
the  Eastern  Cape,  South  Africa  (Tolley  & Burger  2007). 

EOO:  1 950  km2  (confidence:  medium);  AOO:  45  km2 
(confidence:  medium). 

Habitat:  Inhabits  coastal  forest  where  it  is  found  high  up 
in  trees  but  also  lower  down  on  bushes  and  shrubs  (Tolley 
& Burger  2007). 

Vegetation  type:  FOz  5 Scarp  Forest;  CB  5 Transkei  Coast- 
al Belt. 

Assessment  rationale:  It  has  a restricted  range,  occurring 
in  only  three  QDGCs  and  having  an  EOO  <5  000  km2  [Bl] 
and  an  AOO  <500  km2  [B2].  The  species’  preferred  habi- 
tat of  coastal  forests  is  naturally  patchy,  but  much  of  this 
habitat  has  been  transformed  and  fragmented  [Bla  + 2a]. 
The  trend  of  transformation  (both  urban  and  rural)  is  on- 
going (Driver  et  al.  2005),  leading  to  a decline  in  EOO, 
AOO  and  quality  of  habitat  [Blb(i,ii,iii)+2b(i,ii,iii)].  The 
number  of  locations  is  estimated  at  5-10  but  these 
are  subject  to  decline  [Blb(iv)+2b(iv)],  and  it  is  likely 
that  the  number  of  mature  individuals  is  also  declining 
[Blb(v)+2b(v)].  The  species  is  thus  assigned  the  category 
Endangered. 

Threats:  Occurs  within  a highly  fragmented,  vulnerable 
ecosystem  (Driver  et  al.  2005).  This  area  is  heavily  trans- 
formed, mainly  through  rural  subsistence  farming  in  a 
densely  populated  region.  Predicted  future  threats  centre 
on  the  growing  human  population  and  increased  pressure 
for  land  use.  Only  2.5  km2  of  the  range  is  under  formal 
protection  in  the  Silaka  Nature  Reserve. 

Conservation  measures:  Perform  surveys  to  provide  a bet- 
ter estimate  of  AOO,  especially  in  previously  unsurveyed 
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areas.  A better  understanding  of  the  occurrence  of  the  spe- 
cies, with  respect  to  fragmentation  of  habitat,  is  impera- 
tive. Examine  populations  in  fragmented  habitats  for  signs 
of  genetic  bottlenecks.  This  will  allow  for  an  understand- 
ing of  whether  the  species  is  able  to  utilise  a series  of 
small  land  patches  and/or  corridors,  and  whether  it  can 
thrive  in  degraded  habitat.  Draft  a BMP-S. 


Bradypodion  damaranum 
(Boulenger,  1887) 

KNYSNA  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  taxonomic  status  of  an  isolated  popula- 
tion of  chameleons  in  Grootvadersbos  Forest  is  uncertain. 
Although  this  chameleon  is  morphologically  similar  to  B. 
damaranum , preliminary  data  suggests  that  it  is  geneti- 
cally distinct  (Tolley  et  al.  2006).  However,  this  analysis 
was  based  on  a single  sample  and  more  data  are  needed 
to  determine  the  status  of  the  Grootvadersbos  population. 

Distribution:  Has  a restricted  range  along  the  south-facing 
forested  slopes  of  the  Outeniqua  and  Tsitsikamma  moun- 
tains in  the  Western  and  Eastern  Cape  provinces,  South 
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Africa,  from  the  George  area  eastwards  to  Witelsbos.  There 
is  a small  isolated  population  (area  of  0.6  km2)  in  Groot- 
vadersbos  Forest  approximately  180  km  west  of  the  main 
distribution  (Tolley  et  al.  2006;  Tolley  & Burger  2007). 

Habitat:  Restricted  to  moist  coastal  Afromontane  forest 
(Tolley  & Burger  2007).  Often  occurs  high  up  in  the  cano- 
py but  sometimes  found  on  smaller  trees  and  bushes.  Also 
inhabits  well-vegetated  urban  gardens. 

Vegetation  type:  FOz  1 Southern  Afrotemperate  Forest. 

Assessment  rationale:  This  species  has  a small  AOO 
and  EOO  (estimated  with  high  levels  of  confidence  as 
12  448  km2  and  800  km2  respectively),  both  below  the 
Vulnerable  thresholds  [Bl+2]).  It  is  confined  to  indige- 
nous Afromontane  forest.  Much  of  this  forest  was  trans- 
formed into  plantations  in  the  past  and  is  now  patchy  in 
some  areas.  However,  the  development  of  plantations  has 
been  largely  halted  and  in  some  areas,  rehabilitation  back 
to  indigenous  forest  is  taking  place. 

Conservation  measures:  Not  under  immediate  threat  and 
therefore  no  conservation  actions  recommended.  Never- 
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theless,  it  should  be  noted  that  any  future  land  transfor- 
mation of  indigenous  Afromontane  forest  could  adversely 
affect  this  species. 


Brady pod  ion  dracomontanum  Raw,  1976 

DRAKENSBERG  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Near  Threatened 
Endemic 

Taxonomy:  There  has  been  some  confusion  between  B. 
dracomontanum  and  an  undescribed  species  (the  ‘Em- 
erald Dwarf’).  Both  occur  in  the  Drakensberg  Mountains 
butB.  dracomontanum  occurs  from  Cathedral  Peak  north- 
wards, whereas  the  Emerald  Dwarf  occurs  to  the  south  of 
Cathedral  Peak  (Tolley  & Burger  2007). 

Distribution:  Occurs  in  the  Drakensberg  Range  of  KwaZu- 
lu-Natal and  the  eastern  Free  State,  South  Africa.  Found 
from  Cathedral  Peak  northwards  to  Normandien  Pass 
(2729DC),  and  as  far  west  as  Golden  Gate  Highlands  Na- 
tional Park. 


EOO:  6 771  km2  (confidence:  low);  AOO:  3 000  km2 
(confidence:  low). 

Habitat:  Found  mainly  in  small  forest  patches,  but  can  ex- 
tend into  grassland,  generally  above  1 500  m. 

Biome:  Grassland;  Forests. 

Assessment  rationale:  Appears  to  have  a moderately  re- 
stricted distribution  (EOO  under  the  Vulnerable  threshold 
[Bl]).  However,  much  of  the  potential  available  habitat 
has  not  been  fully  surveyed  and  it  is  possible  that  the  dis- 
tribution is  wider  than  estimated.  Approximately  20%  of 
the  known  distribution  is  within  protected  areas,  mainly 
the  uKhahlamba-Drakensberg  National  Park.  Most  of  the 
remaining  range  is  poorly  protected  (Driver  et  al.  2005) 
and  is  moderately  to  highly  fragmented  [Bla].  The  spe- 
cies is  therefore  considered  Near  Threatened.  If  additional 
information  regarding  AOO,  EOO  and  quality  of  habitat  be- 
comes available,  this  species  should  be  re-evaluated. 

Threats:  Although  a large  proportion  of  the  AOO  falls  with- 
in protected  areas,  outside  of  these  the  habitat  is  mod- 
erately to  highly  fragmented  by  human  activities  (Driver 
et  al.  2005).  Most  of  the  area  within  the  range  has  high 
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potential  for  afforestation  and  the  planting  of  crops,  and 
human  population  density  is  expected  to  increase. 

Conservation  measures:  None  recommended. 
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Bradypodion  gutturale  (A.  Smith,  1849) 

LITTLE  KAROO  DWARF  CHAMELEON; 

ROBERTSON’S  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Least  Concern 
Endemic 

Taxonomy:  There  are  no  major  taxonomic  issues,  but  it 
should  be  noted  that  considerable  morphological  variation 
exists  across  the  range  of  this  species  (Tolley  & Burger 
2007)  and  this  has  caused  confusion  in  the  past.  Brady- 
podion records  from  outside  the  general  vicinity  of  Robert- 
son in  the  Western  Cape  (Tolley  & Burger  2004a, b;  Tolley 
et  al.  2004)  were  previously  not  included  under  B.  gut- 
turale (Branch  1998). 

Distribution:  Endemic  to  the  southwestern  part  of  South 
Africa  (Tolley  & Burger  2007).  Most  records  are  in  the 
Western  Cape,  but  the  northernmost  locality — represent- 
ed by  a Virtual  Museum  record — is  at  Gannaga  Pass  near 
Sutherland  in  the  Northern  Cape.  The  species  occurs 
from  the  Worcester  area  to  Uniondale,  generally  within 
the  Cape  Fold  Mountains,  but  also  in  suitable  vegetation 
patches  in  the  Little  Karoo  and  on  the  Agulhas  Plain  from 
Cape  Agulhas  eastwards  to  the  Outeniqua  Mountains  near 
Mossel  Bay  (Tolley  & Burger  2004b). 

Habitat:  Occurs  mainly  in  fynbos,  renosterveld  and  kar- 
roid  vegetation  (Tolley  & Burger  2007). 

Biome:  Fynbos;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  None  recommended,  but  it  should 
be  noted  that  this  chameleon  is  under  threat  from  habitat 
loss  through  agricultural  land  transformation  and  habitat 
fragmentation.  Information  provided  in  the  National  Spa- 
tial Biodiversity  Assessment  (Driver  et  al.  2005)  suggests 
that  25%  of  its  historical  natural  habitat  is  presently  trans- 
formed. This  species  does  not  generally  tolerate  altered  en- 
vironments such  as  urban  gardens  or  agricultural  fields. 


Bradypodion  gutturale — Ladismith,  Little  Karoo,  WC  K.A.  Tolley 


Bradypodion  kentanicum  (Hewitt,  1935) 

KENTANI  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Vulnerable  Blab(i,ii,iii)+2ab(i,ii,iii) 

Endemic 

Taxonomy:  Although  there  are  no  notable  taxonomic  is- 
sues (Tolley  & Burger  2007;  Tolley  et  al.  2004,  2006), 
this  species  is  often  confused  with  B.  caffer,  which  occurs 
further  north  along  the  coastline. 

Distribution:  Endemic  to  the  Eastern  Cape,  South  Africa. 
Known  from  the  vicinity  of  Kentani  along  the  coast,  north- 
wards to  Dwesa  and  Coffee  Bay  (Branch  1998;  Tolley  et 
al.  2006;  Tolley  & Burger  2007). 

EOO:  5 850  km2  (confidence:  low);  AOO:  600  km2  (con- 
fidence: low). 

Habitat:  Found  in  the  trees  and  bushes  of  coastal  scarp 
forest  (Tolley  & Burger  2007).  Also  found  inland  from  the 
coastal  belt. 

Vegetation  type:  SVs  7 Bhisho  Thornveld;  CB  5 Transkei 
Coastal  Belt;  FOz  5 Scarp  Forest;  SVs4  Ngongoni  Veld. 


Assessment  rationale:  Has  a restricted  range,  with  EOO 
and  AOO  below  the  Vulnerable  thresholds.  Habitat  is  se- 
verely fragmented  [Bla+2a]  and  most  of  the  AOO  is  with- 
in a vulnerable  ecosystem  classified  as  ‘hardly  protected’ 
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(Driver  et  al.  2005).  Occurs  in  only  one  small  protected 
area  (Dwesa  Wildlife  Reserve,  37  km2).  Overall,  its  range 
is  currently  heavily  impacted  by  small-scale  agriculture 
(Driver  et  al.  2005).  There  is  a continuing  decline  in  range 
and  the  extent  and  quality  of  habitat,  as  the  area  has  high 
potential  for  increased  agriculture,  afforestation  and  alien 
plant  invasions  [Blb(i,ii,iii)  + 2b(i,ii,iii)].  The  number  of 
subpopulations  and/or  locations  is  unknown. 

Threats:  Habitat  is  severely  fragmented  by  subsistence 
agriculture  (Driver  et  al.  2005).  The  greatest  threats  are 
increased  agriculture,  afforestation  and  alien  plant  inva- 
sions. 

Conservation  measures:  Develop  a BMP-S  that  highlights 
research  needs,  such  as  distribution  surveys  and  classifi- 
cation of  relevant  threats;  this  would  allow  for  a re-assess- 
ment  based  on  better  data.  Carry  out  population  genetic 
studies  to  identify  the  number  of  subpopulations,  deter- 
mine whether  or  not  gene  flow  is  restricted,  and  establish 
if  genetic  bottlenecks  occur.  Population  demographic  anal- 
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yses  would  be  useful  to  quantify  population  declines.  The 
greatest  threat  is  present  and  future  habitat  fragmentation, 
and  efforts  should  thus  be  made  to  protect  and  rehabili- 
tate this  species’  habitat. 


Bradypodion  melanocephalum 

(Gray,  1865  “1864”) 

KWAZULU  DWARF  CHAMELEON; 

BLACK-HEADED  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Vulnerable  Blab(i,ii,iii)+2ab(i,ii,iii) 

Endemic 

Taxonomy:  This  species  appears  to  be  part  of  a larger  spe- 
cies complex  (comprising  B.  melanocephalum  and  B. 
thamnobates)  in  which  genetic  differentiation  is  low  but 
obvious  morphological  differences  exist  (Raw  2001;  Tol- 
ley & Burger  2007;  Da  Silva  & Tolley  2013;  K.A.  Tolley 
unpubl.  data).  Additional  work  is  needed  on  the  taxonom- 
ic status  of  the  morphological  forms  within  this  complex. 

Distribution:  Found  in  the  coastal  regions  of  KwaZulu-Na- 
tal, South  Africa  from  just  north  of  Durban  southwards 
to  Mkhambathi  Nature  Reserve  in  the  Eastern  Cape  (Tol- 
ley & Burger  2007),  but  the  range  extends  about  100  km 
inland  except  in  the  southern  portion  of  the  range  where 
these  chameleons  appear  to  be  confined  to  the  coast.  It 
is  thought  that  the  inland  population  is  disjunct  from  the 
smaller  coastal  population  (Armstrong  2009). 

EOO:  15  000  km2  (confidence:  low);  AOO:  1 500  km2 
(confidence:  low). 

Habitat:  Appears  to  inhabit  a number  of  vegetation  types 
such  as  grasses,  bushes,  thickets,  trees  and  roadside  verg- 
es (Tolley  & Burger  2007). 

Biome:  Grassland;  Indian  Ocean  Coastal  Belt;  Savanna; 
Forests. 

Assessment  rationale:  Occurs  in  one  of  the  most  anthropo- 
genically  fragmented  regions  of  South  Africa  (Driver  et  al. 
2005)  [B2a],  resulting  in  a reduced  EOO  (<20  000  km2) 
and  small  AOO  (150  km2 for  coastal,  and  1 350  km2  for 
inland,  populations;  A.J.  Armstrong  unpubl.  data).  Given 
the  decline  in  habitat  (Armstrong  2009)  [B2b(i,ii,iii)j  and 
the  expectation  that  pressure  for  land  transformation  in 
this  area  is  likely  to  continue  due  to  projected  human  pop- 
ulation density  increases  (Driver  et  al.  2005;  Armstrong 
2008,  2009),  this  species  is  considered  Vulnerable.  In 
addition,  climate  model  projections  using  the  Intergovern- 


_ Bradypodion  melanocephalum 

24®S 


Bradypodion  melanocephalum — Redhill,  Durban,  KZN  M.  Burger 


mental  Panel  on  Climate  Change  A2  and  B2  scenarios 
suggest  that  this  species  could  suffer  a 40%  loss  in  cli- 
matically-suitable  habitat  in  the  next  100  years  (Houniet 
etal.  2009). 

Threats:  This  species  occurs  in  a severely  fragmented 
habitat  that  is  also  under  threat  from  alien  invasive  spe- 
cies (Driver  et  al.  2005;  Armstrong  2009).  The  range  is 
under  heavy  pressure  for  present  and  future  land  trans- 
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formation,  especially  around  the  Durban  municipal  area 
(Armstrong  2008).  Fragmentation  could  disrupt  gene  flow 
and  increase  the  likelihood  of  genetic  bottlenecks.  This  in 
turn  could  reduce  the  potential  for  recovery  and  popula- 
tion growth,  even  in  areas  that  may  be  rehabilitated  in  the 
future  (e.g.  see  Armstrong  2008). 


Conservation  measures:  Conduct  a full  taxonomic  assess- 
ment as  a matter  of  priority,  and  update  EOO  and  AOO 
estimates  accordingly.  Perform  additional  surveys.  Assess 
the  extent  of  habitat  fragmentation  and  degradation  due 
to  alien  invasive  plants,  and  incorporate  this  information 
into  a BMP-S. 


Brady  pod  ion  nemorale  Raw,  1978 

QUDENI  DWARF  CHAMELEON; 

ZULULAND  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Near  Threatened 
Endemic 

Taxonomy:  Originally  described  from  Qudeni  and  Nkand- 
la  forests  (Raw  1978).  Later,  Raw  (2001)  proposed  that 
the  Nkandla  population  should  be  assigned  to  a separate 
taxon  and  more  recently,  Raw  & Brothers  (2008)  described 
this  population  as  B.  nkandlae.  The  latter  description  was 
based  on  juvenile  specimens  that  lacked  clear  diagnostic 
morphological  differences  from  B.  nemorale  from  Qude- 
ni Forest,  aside  from  pigmentation.  Furthermore,  genet- 
ic studies  of  chameleons  from  these  two  forests  suggest 
that  the  two  populations  are  not  distinct  species,  and  B. 
nkandlae  was  therefore  referred  to  the  synonymy  of  B. 
nemorale  (Tilbury  & Tolley  2009b). 

Distribution:  Endemic  to  Qudeni  and  Nkandla  forests, 
KwaZulu-Natal,  South  Africa  (Tolley  & Burger  2007). 

EOO:  1 300  km2  (confidence:  high);  AOO:  59  km2  (con- 
fidence: high). 

Habitat:  Confined  to  isolated  patches  of  Afromontane 
and  scarp  forest.  Usually  found  high  up  in  the  canopy, 
although  smaller  individuals  have  been  observed  in  the 
understorey  (Tolley  & Burger  2007). 

Vegetation  type:  FOz  5 Scarp  Forest;  FOz  3 Southern 
Mistbelt  Forest. 

Assessment  rationale:  This  species  has  a very  restrict- 
ed EOO  and  AOO  (both  below  the  Endangered  threshold 
[Bl+2])  but  it  appears  to  be  locally  abundant  in  two  iso- 
lated forest  patches,  Qudeni  and  Nkandla.  Nkandla  For- 
est is  formally  protected,  not  presently  under  great  threat 
(Geldenhuys  2000;  Berliner  et  al.  2006)  and  relatively 
well  managed  (I.  van  der  Merwe  pers.  comm.).  Qudeni 
Forest  is  not  formally  protected  (although  it  is  managed  as 
a Provincial  State  Forest)  and  the  high  anthropogenic  pres- 
sure on  surrounding  areas  (Driver  et  al.  2005)  may  lead 
to  the  disruption  of  ecological  processes.  It  is  considered 
degraded  due  to  informal  use  of  resources  by  a dense  sur- 
rounding human  population  (Geldenhuys  2000).  In  com- 
bination with  heavily  transformed  surrounding  landscapes 
and  resource  extraction  in  buffer  zones,  this  could  lead  to 
the  disruption  of  natural  processes  in  the  forest.  Consider- 
ing the  size  of  the  chameleon’s  range  and  the  nature  of  its 
threats,  there  are  probably  about  10-20  locations.  Within 
both  forests  there  appears  to  be  no  further  decline  in  habi- 
tat quality  or  range  size.  The  species  should  be  considered 
Near  Threatened,  partly  due  to  the  tenuous  nature  of  the 
protection  of  their  habitat,  especially  at  Qudeni. 


Threats:  Although  this  species  occurs  as  two  isolated  pop- 
ulations, this  fragmentation  is  natural.  However,  consider- 
ing its  small  range,  the  species  is  susceptible  to  natural 
and  anthropogenic  pressures.  Much  of  the  forest  habitat  in 
KwaZulu-Natal  has  been  given  over  to  wood  plantations, 
but  no  additional  pressure  is  expected  on  the  two  forest 
patches  (Berliner  et  al.  2006). 

Conservation  measures:  Monitor  the  situation,  especially 
at  Qudeni  Forest,  and  manage  it  to  prevent  further  en- 
croachment by  plantations  and  to  ensure  that  the  impacts 
of  human  resource  use  on  the  forest  are  minimised.  In  the 
event  of  further  encroachment  or  habitat  degradation,  re- 
evaluate the  conservation  status  of  this  species.  Tilbury  & 
Tolley  (2009)  noted  low  levels  of  gene  flow  between  the 
Qudeni  and  Nkandla  populations  and  this,  together  with 
differences  in  body  size,  casque  size  and  colouration,  sug- 
gested that  the  two  populations  should  be  treated  as  sepa- 
rate management  units. 


CHAMAELEONIDAE 


SURICATA  1 (2014] 


293 


Bradypodion  ngomeense 
Tilbury  & Tolley,  2009 
NGOME  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  a single  forest  patch,  Ngome 
Forest,  in  northern  KwaZulu-Natal,  South  Africa  (Tolley  & 
Burger  2007;  Tilbury  & Tolley  2009b). 

EOO:  650  km2  (confidence:  high);  AOO:  37  km2  (confi- 
dence: high). 

Habitat:  Usually  found  in  forest  canopies  but  sometimes 
also  in  the  tops  of  smaller  trees  (Tolley  & Burger  2007). 

Vegetation  type:  FOz  3 Southern  Mistbelt  Forest. 

Assessment  rationale:  This  species  occurs  only  in  one 
small  forest  and  has  a very  small  AOO  (<500  km2).  How- 
ever, Ngome  Forest  is  formally  protected  as  it  falls  within 
the  Ntendeka  Wilderness  Area.  At  present  there  is  little 
encroachment  from  the  surrounding  human  community  (I. 
van  der  Merwe  pers.  comm.).  Transformation  of  the  forest 
into  plantations  is  not  a serious  threat  at  this  time  because 
no  additional  licenses  for  water  rights  will  be  granted  (I. 
van  der  Merwe  pers.  comm.).  Although  there  are  no  im- 
mediate threats  to  the  intact  forest,  this  species  is  of  con- 
cern due  to  its  restricted  range,  coupled  with  the  potential 
for  transformation  of  the  broader  landscape  in  the  future. 

Threats:  Most  of  Ngome  Forest  is  intact  and  the  human 
population  density  within  the  surrounding  buffer  area  is 
low  (Berliner  et  al.  2006).  However,  human  density  across 
the  overall  landscape  is  high  and  could  pose  a threat  in 
the  future.  Encroachment  of  pine  plantations  into  the  buff- 
er zone  is  possible  and  the  forest  edge  is  highly  exposed. 


Bradypodion  ngomeense — Ngome  Forest,  KZN  K.A.  Tolley 


Conservation  measures:  Monitor  the  situation  at  Ngome 
Forest  to  ensure  that  there  is  no  further  encroachment  by 
plantations  or  transformation  by  human  settlements.  If 
any  encroachment,  degradation  or  transformation  takes 
place,  re-assess  the  species. 


Bradypodion  occidentale  (Hewitt,  1935) 

WESTERN  DWARF  CHAMELEON; 

NAMAQUA  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Least  Concern 
Endemic 

Taxonomy:  There  are  no  substantial  taxonomic  issues,  al- 
though a contact  zone  may  exist  between  Bradypodion  oc- 
cidentale and  B.  pumilum.  Chameleons  with  intermediate 
morphological  characteristics  have  been  found  (Tolley  & 
Burger  2007),  suggesting  that  there  are  hybrids  between 
the  two  species.  It  was  initially  thought  that  these  individ- 
uals were  a new  ecomorph  of  B.  pumilum , as  they  were 
genetically  similar  to  that  species  (Tolley  et  al.  2006).  Un- 
fortunately, a lack  of  additional  samples  from  this  poten- 
tial contact  zone  has  prevented  further  investigation.  Al- 
though B.  occidentale  is  often  confused  with  B.  ventrale 
because  they  share  some  similar  morphological  features, 
genetic  studies  have  clearly  shown  that  two  species  are 
involved  (Tolley  et  al.  2004). 

Distribution:  Endemic  to  the  Western  and  Northern  Cape 
provinces,  South  Africa.  Distributed  in  a narrow  belt  along 
the  West  Coast,  from  around  Langebaan  in  the  south  to 


Alexander  Bay  in  the  north  (Branch  1998;  Tolley  & Burger 
2007).  In  some  areas  the  species  may  reach  100  km  in- 
land, depending  on  the  availability  of  appropriate  vegeta- 
tion. Records  immediately  north  of  Cape  Town  are  uncon- 
firmed (see  question  marks  on  map)  and  may  represent  B. 
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pumilum  or  a hybrid  between  B.  pumilum  and  B.  occi- 
dentals. There  are  reports  of  an  isolated  introduced  popu- 
lation at  Luderitz,  Namibia  (Branch  1998). 

Habitat:  Typically  found  in  undisturbed  strandveld  along 
the  West  Coast,  and  further  inland  in  succulent  Karoo  (Tol- 
ley & Burger  2007).  Also  found  in  fynbos  vegetation  types, 
especially  renosterveld. 

Biome:  Succulent  Karoo;  Fynbos. 

Assessment  rationale:  Wide-ranging  and  common.  Apart 
from  the  most  southerly  parts,  most  of  its  distribution  is 
not  greatly  fragmented  (Driver  et  al.  2005). 

Conservation  measures:  Protection  of  suitable  habitat  in 
the  southern  portion  of  its  range  should  be  encouraged. 


Bradypodion  occidental — Noup,  NC  K.A.  Tolley 


Bradypodion  pumilum  (Gmelin,  1789) 

CAPE  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Vulnerable  Blab(i,ii,iii,v) 

Endemic 

Taxonomy:  Until  about  a decade  ago  some  authors  were 
still  of  the  opinion  that  most  populations  of  Bradypodion 
were  subspecies  of  B.  pumilum  (Klaver  & Bohme  1997; 
Negas  2004).  However,  it  is  now  commonly  accepted 
that  most  of  these  subspecies  are  valid  species  (Branch 
1998;  Tolley  et  al.  2004;  Tolley  & Burger  2007).  In  addi- 
tion, B.  pumilum  was  considered  to  be  represented  only 
by  the  colourful  morph  typical  of  the  Cape  Town  area. 
Other  dwarf  chameleons  on  the  periphery  of  its  distribu- 
tion were  of  uncertain  taxonomic  status,  but  subsequent 
genetic  studies  (Tolley  et  al.  2006)  showed  that  these 
should  be  considered  as  ecomorphs  of  B.  pumilum.  At 
least  two  ecomorphs  exist:  ‘typical’  (closed  habitat)  and 
‘fynbos’  (open  habitat).  Hopkins  & Tolley  (2011)  found 
that  natural  selection  in  open  habitats  limited  body  size 
as  well  as  conspicuous  features  such  as  bright  colours, 
while  sexual  selection  in  closed  habitats  favoured  the  de- 
velopment of  ornamentation  related  to  display.  The  ‘renos- 
terveld’ morph  (Tolley  & Burger  2007)  may  actually  be  a 
hybrid  between  B.  pumilum  and  B.  occidentale  (K.A.  Tol- 
ley unpubl.  data). 

Distribution:  Endemic  to  the  southwestern  parts  of  the 
Western  Cape,  South  Africa,  extending  eastwards  onto  the 
Agulhas  Plain  (Tolley  & Burger  2007).  Introduced  popula- 
tions in  Namibia  and  Clanwilliam  (Branch  1998)  have  not 
been  re-discovered  in  recent  years. 

EOO:  13  407  km2  (confidence:  high);  AOO:  3 366  km2 
(confidence:  high). 

Habitat:  Occurs  in  a variety  of  habitats  including  fynbos, 
renosterveld,  thicket,  riparian  vegetation  and  some  exotic 
and  native  trees.  Ecomorphs  inhabit  different  vegetation 
types.  The  typical  colourful  form  is  often  found  in  urban 
gardens,  in  the  canopy  of  forest  patches,  and  in  bush- 
es and  thickets.  The  fynbos  form  is  associated  with  the 
montane  and  lowland  fynbos  of  the  Western  Cape,  while 
the  renosterveld  form  is  known  from  remnant  patches  of 
renosterveld  north  and  west  of  Cape  Town  (Tolley  & Burger 
2007).  This  species  is  generally  absent  from  agricultural 
landscapes  (e.g.  Tolley  & Measey  2007). 

Bioregion:  Southwest  Fynbos;  West  Coast  Renosterveld; 
West  Strandveld;  South  Strandveld. 


Bradypodion  pumilum — Stellenbosch,  WC  K.A.  Tolley 


Assessment  rationale:  Considered  Vulnerable  because  of 
its  restricted  range  (EOO  <20  000  km2),  coupled  with  a 
continuing  decline  in  size  and  quality  of  habitat  and  (by  in- 
ference) the  number  of  mature  individuals  [B1  b(i,ii,iii,v)], 
and  the  fact  that  subpopulations  in  transformed  areas  are 
highly  fragmented  [Blaj  and  essentially  isolated  from  sub- 
populations in  protected  areas.  Chameleons  in  some  frag- 
mented areas  are  known  to  be  genetically  bottlenecked 
and  gene  flow  between  subpopulations  is  restricted  (K.R 
Hopkins  & K.A.  Tolley  unpubl.  data),  decreasing  the  po- 
tential for  recovery.  In  addition,  climate  model  projections 
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using  the  Intergovernmental  Panel  on  Climate  Change  A2 
and  B2  scenarios  suggest  that  this  species  could  suffer  a 
60%  loss  in  climatically  suitable  habitat  in  the  next  100 
years  (Houniet  et  al.  2009).  Although  about  1 300  km2 
of  its  range  is  within  protected  areas  (Driver  et  al.  2005), 
the  remaining  habitat  is  severely  fragmented  and  trans- 
formed through  urbanisation.  In  these  impacted  areas, 
some  small,  densely  populated  patches  are  known,  but 
these  probably  represent  refuges.  Chameleons  of  this  spe- 
cies also  occur  in  some  urban  gardens.  In  the  past,  such 
records  were  numerous,  but  recent  anecdotal  informa- 
tion indicates  that  these  occurrences  have  become  rela- 
tively rare.  This  suggests  that  the  majority  of  the  urban 
environment  (and  thus,  the  majority  of  the  distribution) 
is  sparsely  populated  and  that  this  species  is  in  a popula- 
tion decline  in  these  fragmented  urban  areas  (although  no 
quantitative  assessment  has  been  conducted). 

Threats:  The  greatest  current  threat  to  this  species  is  en- 
vironmental change,  primarily  in  the  form  of  habitat  loss 
and  transformation  through  urbanisation  and  agricultural 
sprawl.  According  to  the  National  Spatial  Biodiversity  As- 
sessment (Driver  et  al.  2005),  well  over  50%  of  the  histori- 
cal natural  habitat  of  B.  pumilum  is  presently  transformed. 
Although  this  species  can  persist  in  some  fragments  of  the 
urban  setting,  it  generally  does  not  tolerate  altered  environ- 
ments (e.g.  Tolley  & Measey  2007).  Global  climatic  change 
model  predictions  using  the  ‘worst  case  scenario'  predict 
that  the  species'  range  will  be  reduced  by  about  50%  by 
2050  (Houniet  et  al.  2009).  Although  part  of  the  range  is 
in  fire-prone  habitat,  the  increased  frequency  of  fires  due  to 
anthropogenic  influences  will  impact  it  negatively.  This  is 


compounded  by  other  threats  such  as  predation  by  domes- 
tic cats  in  urban  and  rural  settings,  and  deliberate  trans- 
location of  chameleons.  Brady podion  pumilum  is  popular 
with  the  general  public  as  a pet,  despite  this  being  prohib- 
ited by  conservation  legislation.  Specimens  are  often  cap- 
tured at  one  locality  and  released  elsewhere,  sometimes 
within  the  range  of  another  chameleon  species.  This  prac- 
tice is  of  particular  conservation  concern  because  it  leads 
to  the  mixing  of  gene  pools  among  subpopulations  and 
may  result  in  hybridisation. 

Conservation  measures:  Formulate  and  implement  a 
BMP-S.  Given  that  habitat  loss,  fragmentation  and  trans- 
formation are  the  most  serious  threats  to  B.  pumilum, 
manage  its  remaining  habitat  wisely.  Its  new  status  of 
Vulnerable  should  influence  future  environmental  impact 
assessments  and  the  design  and  management  of  urban 
green  areas  and  larger  nature  reserves.  Conduct  baseline 
studies  investigating  the  dispersal  abilities  of  this  chame- 
leon; these  will  be  useful  for  making  recommendations 
regarding  the  linking  of  existing  habitat  fragments  that 
promote  dispersal  and  interbreeding.  Conduct  additional 
genetic  studies  mapping  the  presence  and  frequency  of 
bottlenecked  populations,  to  contribute  to  an  understand- 
ing of  the  effects  of  fragmentation,  and  the  formulation 
of  a recovery  plan  within  the  urban  environment.  Focus 
public  awareness  on  the  negative  impacts  of  translocat- 
ing chameleons  and  encourage  the  planting  of  chameleon- 
friendly  gardens  to  increase  and  link  remaining  suitable 
habitat.  Extend  this  campaign  to  include  public  contribu- 
tions of  survey  data  to  map  the  distribution  (presence/ab- 
sence) of  chameleons  in  the  urban  environment. 


Brady  pod  ion  setaroi  Raw,  1976 

SETARO’S  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Occurs  from  the  St  Lucia  estuary  in  coastal 
KwaZulu-Natal,  South  Africa,  northwards  into  southern 
Mozambique  (Tolley  & Burger  2007).  Specimens  from  Ar- 
boretum (2832CC)  near  Richards  Bay  were  probably  in- 
troduced to  the  area. 

Habitat:  Found  in  the  trees  and  bushes  of  coastal  forests 
(Tolley  & Burger  2007). 

Vegetation  type:  CB  1 Maputaland  Coastal  Belt;  FOz  7 
Northern  Coastal  Forest;  FOa  3 Mangrove  Forest. 

Assessment  rationale:  Although  the  species  has  a relatively 
small  EOO  (5  600  km2;  less  than  the  Vulnerable  threshold), 
this  is  much  larger  than  previously  believed.  The  AOO  is  es- 
timated to  be  4 400  km2,  incorporating  severely  fragmented 
areas.  The  southern  portion  of  the  range  is  highly  fragment- 
ed, but  much  of  the  rest  is  only  moderately  or  slightly  frag- 
mented. Furthermore,  continued  decline  in  EOO/AOO  or  hab- 
itat quality  is  not  projected  at  present.  Increases  in  human 
population  density  within  the  species'  range  are  expected  to 
be  low  (Driver  et  al.  2005)  and  more  than  half  of  the  range 
is  located  within  the  iSimangaliso  Wetland  Park. 

Conservation  measures:  No  conservation  actions  are  rec- 
ommended. However,  future  re-assessments  of  this  spe- 
cies would  be  improved  by  additional  information  on  dis- 
tribution. 
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Bradypodion  setaroi — Lake  Sibaya,  KZN  K.A.  Tolley 
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Bradypodion  taeniabronchum 
(A.  Smith,  1831) 

ELANDSBERG  DWARF  CHAMELEON; 

SMITH’S  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Endangered  Blac(iv)+2ac(iv) 

Endemic 

Taxonomy:  At  the  time  of  its  South  African  Red  Listing 
(Branch  1988a),  this  species  was  known  from  only  one 
small  area  on  Lady’s  Slipper,  a peak  in  the  Elandsberg 
Mountains.  Subsequent  surveys  have  revealed  that  it  oc- 
curs widely  in  the  fynbos  vegetation  of  the  Elandsberg 
(Tolley  & Burger  2004a;  Tolley  et  al.  2006).  In  1992,  a 
population  was  discovered  on  the  Kareedouw  Mountains 
(Burger  & Smith  1992)  but  the  taxonomic  status  of  this 
population  was  uncertain  (Tolley  & Burger  2004a).  A de- 
tailed genetic  study  has  revealed  that  this  population  and 
the  Elandsberg  one  represent  separate  genetic  lineages, 
each  of  which  has  B.  ventrale  as  its  closest  extant  relative 
(Tolley  et  al.  2006).  However,  this  latter  study  could  not 
show  conclusively  that  the  two  populations  are  separate 
species  and,  because  they  are  morphologically  indistin- 
guishable, they  are  currently  treated  as  two  distinct  popu- 
lations of  a single  species. 

Distribution:  Endemic  to  the  southwestern  parts  of  the 
Eastern  Cape,  South  Africa.  Found  only  in  two  disjunct 
mountain  ranges,  the  Elandsberg  (including  the  Vansta- 
densberg  block)  and  the  Kareedouw  mountains,  and  in 
a wetland  area  near  Cape  St  Francis.  Some  historical 
records  suggest  that  the  species  previously  inhabited  suit- 
able areas  outside  these  known  sites,  e.g.  Schoenmakers- 
kop  in  Port  Elizabeth  and  Van  Stadens  Wildflower  Reserve 
near  Port  Elizabeth  (Tolley  & Burger  2004a).  The  species 
now  appears  to  be  absent  from  both  of  these  localities 
(marked  by  a cross  on  the  map).  Schoenmakerskop  was 
previously  vegetated  with  fynbos  but  is  now  completely 
transformed.  A recent  survey  of  Van  Stadens  Wildflower 
Reserve  produced  no  new  records  of  this  species  (Tolley  & 
Burger  2004a). 

EOO:  5 850  km2  (confidence:  medium);  AOO:  400  km2 
(confidence:  medium). 

Habitat:  Montane  fynbos,  especially  on  mountain  slopes 
at  high  altitude  (Tolley  & Burger  2007).  A new  population 
was  discovered  in  2009  in  a wetland  near  Cape  St  Fran- 
cis. The  species  is  not  found  in  intervening  lowland  fynbos 
or  other  vegetation  types.  It  is  not  limited  to  Protea  stands 
as  was  previously  thought  (Branch  1988b),  but  is  often 
found  on  restios,  ericas  and  Asteraceae. 

Bioregion:  Eastern  Fynbos-Renosterveld. 

Assessment  rationale:  This  species  has  a small  EOO  and 
AOO  (less  than  the  Endangered  threshold)  and  is  known 
from  only  three  locations  [Bla  + 2a].  It  is  at  risk  due  to 
large  fluctuations  in  the  number  of  mature  individuals  due 
to  burning  (both  controlled  and  natural)  of  fire-prone  fyn- 
bos [Blc(iv)  + B2c(iv)j.  One  location  (Elandsberg)  is  frag- 
mented, particularly  near  Longmore  Plantation.  The  sec- 
ond location  (Kareedouw  Mountains)  is  less  fragmented 
and  under  protection  by  South  African  National  Parks,  but 
it  requires  management  of  alien  invasive  plants.  The  third 
location  was  discovered  in  2009  and  little  is  known  about 
the  extent  of  this  population.  Climate  model  projections 
using  the  Intergovernmental  Panel  on  Climate  Change  A2 
and  B2  scenarios  suggest  that  this  species  could  suffer  up 


Bradypodion  taeniabronchum — Lady's  Slipper,  Elandsberg,  EC  K.A.  Tolley 


to  a 40%  loss  in  climatically-suitable  habitat  in  the  next 
100  years  (Houniet  et  al.  2009).  It  has  been  extirpated  in 
totally  transformed  parts  of  its  range  (e.g.  Schoenmakers- 
kop). 

Threats:  Some  managed  areas  are  under  burn  rotations 
for  fynbos  regeneration.  Burn  rotations  on  Longmore  prop- 
erty are  regimented  and  take  into  account  the  dispersal 
and  re-colonisation  potential  (or  lack  thereof)  of  the  cha- 
meleons, but  such  consideration  is  uncommon.  Most  of 
the  remaining  habitat  in  the  Elandsberg  is  under  provin- 
cial protection  and  burn  rotations  do  not  take  chamele- 
ons into  account.  The  number  of  locations  is  low  and  an 
uncontrolled  fire  could  potentially  decimate  a large  pro- 
portion of  mature  individuals.  In  2005  an  entire  location 
(22  000  ha  of  pine  and  fynbos)  in  the  Elandsberg  was 
burned  by  two  wildfires  on  subsequent  days,  leaving  only 
small  patches  of  vegetation  surviving  in  ravines  (K.  Kirk- 
man  pers.  comm.).  The  full  effects  of  this  fire  on  the  cha- 
meleon population  have  not  yet  been  assessed,  although 
a brief  survey  in  2008  established  that  chameleons  are 
present  at  the  Van  Stadensberg  Natural  Heritage  Site  in 
the  Elandsberg  (pers.  obs.).  Because  each  location  has  a 
unique  genetic  lineage  (Tolley  et  al.  2006),  the  threat  of 
natural  or  controlled  fire  is  amplified. 

Conservation  measures:  Restrict  further  habitat  encroach- 
ment in  protected  areas  and  on  private  land.  Take  every 
opportunity  to  reclaim  natural  veld,  and  actively  manage 
reclaimed  areas.  This  should  include  the  removal  of  inva- 
sive plants  and  regular  control  of  encroachment.  In  areas 
where  controlled  burns  are  necessary  for  maintenance 
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of  fire-prone  fynbos  vegetation,  limit  the  burn  rotation  to 
blocks  that  are  as  small  as  possible.  Do  not  burn  alter- 
nate blocks  at  intervals  of  less  than  four  years,  to  allow 
for  maturation  of  the  veld  and  re-colonisation  by  chamele- 
ons (this  rotation  scheme  is  in  place  at  Longmore  Planta- 
tion). Another  strategy  at  Longmore  is  to  encourage  fynbos 
growth  in  newly-planted  pine  compartments,  until  the  fyn- 
bos is  gradually  shaded  out  by  growing  pines.  This  is  done 


by  strip-spraying  with  herbicides  around  the  young  trees, 
rather  than  blanket-spraying  of  the  entire  compartment 
(the  latter  would  kill  fynbos  and  promote  grasses).  For  a 
period  of  approximately  five  years,  the  compartment  com- 
prises a mixture  of  fynbos  and  young  pines.  This  practice 
could  allow  for  additional  temporary  habitat  for  chame- 
leons as  compartments  are  rotated.  Formulate  a BMP-S 
that  includes  a plan  for  research  and  conservation  actions. 


Bradypodion  thamnobates  Raw,  1976 

MIDLANDS  DWARF  CHAMELEON; 

NATAL  MIDLANDS  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Vulnerable  Blab(i,ii,iii)+2ab(i,ii,iii) 

Endemic 

Taxonomy:  Recent  genetic  studies  show  that  this  spe- 
cies is  part  of  the  Bradypodion  melanocephalum  spe- 
cies complex.  Based  on  mitochondrial  DNA  markers,  B. 
melanocephalum  and  B.  thamnobates  are  poorly  differ- 
entiated suggesting  either  a very  recent  evolutionary  ori- 
gin or  continued  gene  flow  between  populations  (Tolley  et 
al.  2004).  A fine-scale  investigation  using  more  sensitive 
genetic  markers  is  needed.  Morphological  differences  be- 
tween the  various  forms  in  the  complex  were  discussed  by 
Da  Silva  & Tolley  (2013). 

Distribution:  Endemic  to  KwaZulu-Natal,  South  Africa.  It 
has  a limited  distribution  and  is  generally  found  in  the 
Midlands,  particularly  in  the  vicinity  of  Howick,  Mooi 
River  and  Nottingham  Road  (Tolley  & Burger  2007). 

EOO:  7 150  km2  (confidence:  medium);  AOO:  1 100  km2 
(confidence:  medium). 

Habitat:  Found  along  road  verges  and  in  fragments  of 
Southern  Mistbelt  Forest.  Adults  may  inhabit  any  small 
patch  of  thick,  structured  vegetation,  even  if  this  com- 
prises exotic  plant  species.  Juveniles  are  often  found  in 
grassland  and  in  more  marginal  habitat  (Tolley  & Burger 
2007).  This  species  is  also  found  in  gardens — especially 
those  planted  with  trees  and  bushes — in  small  towns  and 
on  large  estates. 

Biome:  Grassland;  Forests. 

Assessment  rationale:  Has  a restricted  range  (EOO  and 
AOO  fall  under  the  Vulnerable  thresholds)  but  is  locally 
common.  Its  current  range  is  highly  transformed  and  se- 
verely fragmented,  under  heavy  anthropogenic  pressure 
and  poorly  protected  (Driver  et  al.  2005).  It  is  considered 
Vulnerable  under  criteria  Blab(i,ii,iii)+2ab(i,ii,iii). 

Threats:  Much  of  the  species’  habitat  has  been  given 
over  to  agriculture  and  large-scale  wood  plantations  (pine 
and  eucalyptus).  Afforestation  potential,  with  the  associ- 
ated risk  of  alien  plant  invasion,  is  high  within  the  region 


Bradypodion  thamnobates — Howick,  KZN  M.  Burger 


(Rouget  etal.  2004;  Driver  et  al.  2005).  Continuing  land 
transformation  could  cause  a further  decline  in  the  extent 
and  quality  of  the  remaining  habitat. 

Conservation  measures:  Conduct  a full  assessment  of 
population  structure  and  habitat  use;  this  will  contribute 
towards  understanding  the  effects  of  habitat  fragmenta- 
tion on  this  species.  Formulate  a BMP-S  that  includes  a 
plan  for  research  and  conservation  actions. 
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Bradypodion  transvaalense 
(FitzSimons,  1930) 

NORTHERN  DWARF  CHAMELEON; 

WOLKBERG  DWARF  CHAMELEON; 

TRANSVAAL  DWARF  CHAMELEON 

Krystal  A.  Tolley 

Global:  Least  Concern 
Endemic 

Taxonomy:  Considerable  morphological  variation  exists 
within  this  species  (Tolley  & Burger  2007).  Its  taxonomy 
has  been  in  question  since  Jacobsen  (1989)  suggested, 
on  the  basis  of  morphology,  that  it  may  contain  up  to  nine 
different  taxa.  Although  there  have  not  been  any  phyloge- 
netic studies  on  its  taxonomy  to  date,  limited  data  suggest 
that  dwarf  chameleons  from  within  this  species’  distribu- 
tion are  monophyletic  (Tolley  et  al.  2004).  Despite  this, 
there  is  some  variation  within  this  clade  and  this  must  still 
be  assessed  in  a taxonomic  framework. 

Distribution:  Endemic  to  the  Atlas  region  and  found  along 
the  eastern  escarpment  and  associated  inselbergs.  It  oc- 
curs in  South  Africa  from  the  Soutpansberg  Range  in  the 
north,  southwards  through  Limpopo  and  Mpumalanga 
provinces,  to  the  Highveld  of  Swaziland  (Tolley  & Burger 
2007). 

Habitat:  Found  in  forested  patches  along  the  eastern  es- 
carpment and  associated  areas  (Tolley  & Burger  2007), 
usually  at  high  altitudes  on  mountain  slopes  and  plateaus 
or  in  deep  gorges.  Jacobsen  (1989)  noted  that  this  spe- 
cies also  occurs  in  scrub-covered  road  verges  near  forests, 
and  in  gardens  at  Woodbush. 

Biome:  Forests. 

Assessment  rationale:  Although  Bradypodion  transvaa- 
lense is  geographically  widespread,  the  area  it  occupies 
is  restricted  by  its  reliance  on  forested  patches.  It  is  abun- 
dant within  these  patches  and  is  therefore  of  no  conser- 
vation concern.  However,  this  apparently  large  geographic 
range  may  actually  contain  several  species  rather  than  one. 
In  addition,  climate  model  projections  using  the  Intergov- 
ernmental Panel  on  Climate  Change  A2  and  B2  scenarios 
suggest  that  this  species  could  suffer  a 40%  loss  in  climat- 
ically-suitable  habitat  in  the  next  100  years  (Houniet  et  al. 
2009).  The  species  should  therefore  be  re-assessed  once  a 
taxonomic  or  phylogenetic  study  has  been  completed  and  a 
climate  model  can  be  applied  to  any  new  taxonomy. 

Conservation  measures:  Carry  out  a full  taxonomic/phy- 
logenetic assessment,  as  this  species  may  include  cryp- 
tic taxa  represented  by  small  populations  of  conservation 
importance. 


Bradypodion  transvaalense — Entabeni,  Soutpansberg,  LIMP  K.A.  Tolley 


Bradypodion  transvaalense,  female — Woodbush  Forest,  LIMP  K.A.  Tolley 


Bradypodion  transvaalense,  male — Woodbush  Forest,  LIMP  K.A.  Tolley 


Bradypodion  transvaalense — Bulembu  border  post,  Swaziland  D.  Maguire 
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Bradypodion  ventrale  (Gray,  1845) 

EASTERN  CAPE  DWARF  CHAMELEON; 

SOUTHERN  DWARF  CHAMELEON 


Krystal  A.  Tolley 

Global:  Least  Concern 
Endemic 

Taxonomy:  Until  recently  there  was  confusion  about  the 
status  of  B.  ventrale  and  B.  karooicum  (Branch  1998). 
Given  the  lack  of  clear  morphological  and  genetic  differ- 
ences between  these  two  species  (Tolley  et  al.  2004),  B. 
karooicum  is  now  considered  a junior  synonym  of  B.  ven- 
trale. In  some  areas  (e.g.  near  Uniondale  and  at  Groendal 
Nature  Reserve)  there  appear  to  be  contact  zones  with 
other  species  and  some  individuals  may  be  hybrids  (Tol- 
ley et  al.  2006). 

Distribution:  Endemic  to  South  Africa.  Has  the  widest 
range  of  all  dwarf  chameleons  and  is  found  across  much 
of  the  Eastern  Cape,  southeastern  Free  State,  eastern  parts 
of  the  Western  Cape  (Uniondale  and  Beaufort  West  areas) 
and  adjacent  parts  of  the  Northern  Cape  (Tolley  & Burger 
2007).  Several  introduced  populations  probably  referable 
to  this  species  occur  in  the  Free  State  (Douglas  1992b), 
Gauteng  and  Northern  Cape.  It  is  likely  that  many  speci- 
mens were  translocated  via  the  nursery  plant  trade. 

Habitat:  Found  across  several  biomes  and  considered  a 
habitat  generalist  (Tolley  & Burger  2007). 

Biome:  Grassland;  Albany  Thicket;  Savanna;  Nama-Ka- 
roo;  Fynbos;  Forests;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common.  Climatic 
modelling  suggests  15-20%  loss  of  suitable  habitat  by 
2080  (Houniet  etal.  2009). 

Conservation  measures:  None  recommended. 


Bradypodion  ventrale — Cape  Recife,  Port  Elizabeth,  EC  K.A.  Tolley 
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Genus  Chamaeleo  Laurenti,  1768 — typical  chameleons 


Chamaeleo  is  a widespread  genus  containing  14  species 
(Uetz  2012).  Eleven  species  occur  in  Africa,  although  one 
species  (C.  chameleon ) is  found  in  northern  Africa  as  well 
as  southern  Europe,  and  three  species  (C.  calyptratus , 
C.  arabicus,  C.  zeylanicus)  are  found  from  Arabia  to  Sri 


Lanka.  The  ranges  of  two  species  (C.  namaquensis,  C. 
dilepis)  extend  into  the  Atlas  region.  Chamaeleo  are  me- 
dium to  large  (200-300  mm  total  length),  oviparous  and 
mostly  arboreal  chameleons  (Tolley  & Burger  2007).  Nei- 
ther species  in  the  Atlas  region  is  of  conservation  concern. 


Chamaeleo  dilepis  dilepis  Leach,  1819 

COMMON  FLAP-NECK  CHAMELEON 

Krystal  A.  Tolley 

Regional:  Least  Concern 

Taxonomy:  A number  of  subspecies  of  C.  dilepis  (C.  d. 
dilepis , C.  d.  idjwiensis,  C.  d.  isabellinus , C.  d.  martensi , 
C.  d.  petersii,  C.  d.  ruspolii)  are  recognised,  partly  due 
to  morphological  variation  across  the  species’  very  large 
geographic  range  (Klaver  & Bohme  1997;  Negas  2004). 
The  validity  of  these  subspecies  is  unclear  and  a detailed 
taxonomic  revision  of  the  species  complex  would  be  use- 
ful. A modern  molecular  assessment  will  probably  elevate 
some  subspecies  to  full  species  status,  and  show  that  oth- 
ers simply  represent  natural  clinal  variation.  Included  in 
the  C.  dilepis  species  complex  are  the  extralimital  species 
C.  roperi  and  C.  quilensis , but  their  taxonomic  status  also 
requires  investigation.  Tilbury  (2010)  considers  all  of  the 
above-mentioned  taxa,  as  well  as  C.  angusticoronatus,  as 
variants  of  a polymorphic  C.  dilepis.  Only  one  subspecies 
is  present  in  the  Atlas  region,  namely  C.  d.  dilepis. 

Distribution:  This  is  one  of  the  world’s  most  widely  distrib- 
uted chameleons.  It  is  found  throughout  southern,  central 
and  east  Africa  (Negas  2004),  ranging  from  South  Africa 
northwards  to  Ethiopia  and  westwards  to  Nigeria.  In  the 
Atlas  region  it  occurs  in  Swaziland  and  the  northern  and 
eastern  parts  of  South  Africa,  extending  into  savanna  areas 
of  the  Northern  Cape  and  northwestern  Free  State  (Tolley 
& Burger  2007).  Translocated  specimens  have  been  re- 
ported from  gardens  in  Bloemfontein  (Douglas  1992b). 

Habitat:  Occurs  in  a variety  of  habitats;  usually  found  high 
up  in  bushes  or  trees  (Tolley  & Burger  2007). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Azonal  Vegetation;  Forests;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Chamaeleo  dilepis  dilepis  W.R.  Schmidt 
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Chamaeleo  namaquensis  A.  Smith,  1831 

NAMAQUA  CHAMELEON 

Krystal  A.  Tolley 

Regional:  Least  Concern 

Taxonomy:  This  species  represents  a distinct  phylogenet- 
ic lineage  within  Chamaeleo  (Townsend  & Larson  2002; 
Tolley  et  al.  2013).  It  diverged  from  other  Chamaeleo  ap- 
proximately 38  mya  (Tolley  et  al.  2013).  Despite  this,  it 
is  strongly  supported  as  being  in  the  Chamaeleo  clade, 
and  most  other  chameleon  genera  contain  species  or  line- 
ages of  similar  age.  Therefore,  although  some  suggestions 
have  been  made  that  this  taxon  could  be  representative 
of  a separate  genus  (Townsend  & Larson  2002;  Tilbury 
2010),  the  most  parsimonious  solution  is  to  retain  it  with- 
in Chamaeleo  in  order  to  remain  consistent  within  the 
context  of  the  entire  family. 

Distribution:  Endemic  to  the  southwestern  parts  of  Af- 
rica, from  southern  Angola  through  western  Namibia  to 
the  western  half  of  South  Africa  (Tolley  & Burger  2007). 
In  South  Africa  it  occurs  in  the  Northern  and  Western 
Cape  provinces  and  North-West  Province.  Found  from  the 
southwestern  Karoo  to  Namaqualand.  The  southernmost 
record  is  near  Worcester  (3319CB),  the  most  southwest- 
erly record  is  near  Prince  Albert  (3322AB),  and  the  most 
inland  record  in  the  central  Northern  Cape  is  at  Carnarvon 
(3022CC).  Further  surveys  are  required  to  confirm  wheth- 
er the  disjunct  records  in  the  northern  part  of  the  Northern 
Cape  and  adjacent  North-West  Province  represent  one  or 
more  isolated  populations.  The  latter  records  suggest  that 
the  species  may  also  occur  in  Botswana. 

Habitat:  Terrestrial,  living  on  gravel  plains  and  sandy 
substrates  in  xeric  regions  (Negas  2004;  Tolley  & Burger 
2007).  Occasionally  perches  in  bushes. 

Biome:  Succulent  Karoo;  Nama-Karoo;  Savanna;  Desert. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Chamaeleo  namaquensis — Gaias,  Namibia  R.  Babb 
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CHAPTER  17 

Family  Agamidae 


Atherton  L de  Villiers  & Michael  F.  Bates 


Previous  classifications  (e.g.  Estes  et  at.  1988)  placed 
the  Agamidae  as  one  of  three  families  in  the  basal  group 
Iguania,  the  others  being  the  Iguanidae  (iguanas)  and 
Chamaeleonidae  (chameleons).  However,  the  recent 
molecular  phylogeny  of  the  Squamata  (Vidal  & Hedges 
2009)  recognises  a derived  clade,  namely  Toxicofera, 
that  includes  the  Anguimorpha  and  Iguania  of  Estes  et  al. 
(1988)  as  well  as  snakes. 

Agamidae  is  a large  family  distributed  throughout  most  of 
the  Old  World,  including  mainland  Africa,  temperate  and 
tropical  Asia,  southeastern  Europe,  Australia  and  some 
Indo-Australian  islands  (Pianka  & Vitt  2003).  The  greatest 
diversity  exists  in  Asia  and  Australia,  where  agamids  are 
believed  to  have  originated  and  from  where  they  subse- 
quently dispersed  into  Africa  (Branch  1998;  Amer  & Ku- 
mazawa  2005).  The  family  consists  of  433  species  in  53 
genera  (Uetz  2012).  Subfamilial  relationships  within  the 
family  remain  controversial,  with  up  to  six  subfamilies  be- 
ing recognised  by  some  authors.  Only  the  Uromasticinae 
and  Agaminae  are  represented  in  Africa,  and  only  the  lat- 
ter is  represented  in  the  Atlas  region. 

In  the  Atlas  region  there  are  two  genera,  namely  Agama  and 
Acanthocercus.  The  genus  Agama  is  widely  distributed  in 
Africa  and  consists  of  47  species  (Uetz  2012;  Wagner  et 
al.  2013;  and  including  A.  knobeli ).  Five  species  occur  in 
the  Atlas  region:  three  terrestrial  species  {A.  aculeata,  A. 
armata , A.  hispida),  a rupicolous  species  {A.  atra ),  and  a 
species  which  could  be  regarded  as  being  partly  terrestrial 
and  partly  rupicolous  ( A . anchietae).  Acanthocercus  con- 
tains eight  species  of  arboreal  and  rock-dwelling  lizards 
found  in  the  eastern  half  of  sub-Saharan  Africa  and  the 
Arabian  Peninsula,  but  only  one  taxon  {A.  a.  atricolllis) 
occurs  in  the  Atlas  region.  The  taxonomic  status  of  some 
Agama  in  southern  Africa  is  uncertain  and  new  species 
are  likely  to  be  described.  A recent  preliminary  study  by 
Leache  et  al.  (2009)  provided  a phylogeny  of  African  Ag- 


ama, but  further  studies  are  needed  to  elucidate  relation- 
ships (Branch  et  al.  2006a). 

Agamids  are  small  to  large  lizards  that  generally  have  a 
squat  body,  a large  head  with  distinct  neck,  a relatively 
long  tapering  tail  that  cannot  be  autotomised  or  fully  re- 
generated after  being  lost,  and  well-developed  legs.  Out- 
side the  Atlas  region,  bizarre  forms  with  dorsal  crests,  col- 
ourful dewlaps  and  expandable  appendages  are  common 
(FitzSimons  1943;  Branch  1998;  Pianka  & Vitt  2003). 
One  of  the  key  distinguishing  features  of  these  lizards  is 
their  teeth,  which  are  borne  on  the  crest  of  the  jawbones 
(arcodont)  rather  than  on  the  inner  side  of  the  jaws  (pleu- 
rodont)  (Heying  2003). 

As  a group,  agamid  lizards  are  mainly  terrestrial,  but  some 
are  dependent  on  rocky  (especially  in  Africa)  or  arbore- 
al habitats.  The  family  also  includes  semi-aquatic  Asian 
forms  that  use  water  as  a refuge  (e.g.  Physignathus — wa- 
ter dragons),  as  well  as  facultatively  bipedal  forms  (e.g. 
Chlamydosaurus — frilled  lizards)  and  gliding  forms  (e.g. 
Draco — flying  dragons)  (Pianka  & Vitt  2003).  Agamids  are 
generally  active  during  the  day  and  have  good  vision.  The 
diet  of  most  species  consists  mainly  of  insects  with  some 
species  apparently  dependent  on  ants,  but  others  are  her- 
bivores (e.g.  Hydrosaurus — water  lizards,  Uromastyx — 
spiny-tail  lizards)  (Branch  1998;  Pianka  & Vitt  2003). 
Most  African  agamids  (e.g.  Agama  atra ) form  social  groups 
and  are  territorial.  Males  develop  bright  colours  (e.g.  blue 
head  and  throat)  for  courtship  and  territorial  displays.  Fe- 
males of  most  species — including  all  African  forms — are 
oviparous  (4-18  eggs  per  clutch,  often  two  clutches  in  a 
season;  Branch  1998;  Spawls  et  al.  2002),  but  females 
of  a few  species  of  the  northern  Eurasian  genus  Phryno- 
cephalus  give  birth  to  young  (Pianka  & Vitt  2003). 

None  of  the  southern  African  taxa  are  of  conservation  con- 
cern. 
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Genus  Agama  Daudin,  1802 — agamas 


Agama  is  a large  genus  containing  47  species  (Uetz  2012; 
Wagner  et  al.  2013;  and  including  A.  knobeli)  of  diurnal 
lizards  that  are  widely  distributed  in  Africa.  Various  spe- 
cies from  the  Arabian  Peninsula  were  previously  included 
in  the  genus  Agama  but  have  now  been  transferred  to  the 
genera  Acanthocercus , Laudakia , Trapelus  and  Pseu- 
dotrapelus  (Joger  1991;  Spawls  et  al.  2002),  rendering 
Agama  an  African  endemic.  A recent  molecular  phylog- 
eny  of  the  genus  Agama  identified  monophyletic  radia- 
tions in  West,  East  and  South  Africa,  as  well  as  the  Sahel 
(Leache  et  al.  2009).  Further  research  into  phylogenetic 
relationships  and  biogeography  in  the  genus  are  advanced 
(Leache  2012;  S.  Nielsen  in  prep.).  There  are  11  species 
in  southern  Africa  and  five  of  these  occur  in  the  Atlas  re- 
gion. One  species  has  two  subspecies,  namely  A.  aculeata 
aculeata  and  A.  a.  distanti.  Leache  et  al.  (2009)  analysed 


representatives  of  all  five  species  found  in  the  Atlas  region, 
and  the  study  confirmed  a close  relationship  between  the 
largely  rupicolous  and  communal  species  A.  atra  and  A. 
anchietae , which  together  formed  a sister  group  to  the 
terrestrial  and  solitary  (occasionally  in  pairs)  ground  aga- 
mas. Among  the  latter,  A.  aculeata  and  A.  armata  were 
more  closely  related  to  one  another  than  either  was  to  A. 
hispida.  Females  lay  two  or  more  clutches  in  a season, 
each  clutch  consisting  of  5-18  eggs  (Branch  1998).  In 
just  about  every  part  of  the  Atlas  region  there  is  at  least 
one,  and  in  some  places  2-3,  species  of  Agama.  Agama 
hispida  is  a near-endemic  (its  range  extends  peripherally 
into  southern  Namibia),  whereas  A.  armata  enters  the  At- 
las region  only  in  the  northern  parts  of  Limpopo  Province. 
All  taxa  in  the  Atlas  region  are  common  and  none  are  of 
conservation  concern. 


Agama  aculeata  aculeata  Merrem,  1820 

WESTERN  GROUND  AGAMA; 

COMMON  GROUND  AGAMA 

Michael  F.  Bates  & Atherton  L.  de  Villiers 

Global:  Least  Concern 

Taxonomy:  The  taxonomic  status  of  the  Agama  aculea- 
ta species  complex  (A.  aculeata  aculeata , A.  a.  distanti, 
A.  armata)  should  be  investigated  (Branch  et  al.  2006a). 
Taxa  are  currently  based  on  morphological  differentiation 
(McLachlan  1981)  but  a molecular  analysis  is  required. 

Distribution:  Endemic  to  southern  Africa  where  it  has  an 
extensive  range.  Occurs  in  southern  Angola,  most  of  Na- 
mibia except  the  Namib  Desert,  most  of  Botswana  (but 
replaced  in  the  east  by  A.  armata),  and  the  western  half 
of  South  Africa  (McLachlan  1981;  Visser  1984i).  In  the 
latter  region  it  is  widely  distributed  in  the  Northern  Cape, 
the  western  parts  of  North-West  Province,  Free  State  and 
Eastern  Cape  provinces,  and  the  eastern  parts  of  the  West- 
ern Cape.  A few  records  in  the  western  Northern  Cape 
and  another  in  the  Western  Cape,  indicated  by  question 
marks  on  the  map,  require  confirmation.  This  subspecies 
is  largely  replaced  in  the  western  parts  of  the  country  by 
A.  hispida. 

Habitat:  A largely  terrestrial  lowland  agama  often  found  in 
dry  sandy  areas  where  it  takes  refuge  under  thorny  bush- 
es such  as  Buffalo  Thorn  ( Ziziphus  mucronata)  (De  Waal 
1978).  It  occasionally  basks  in  the  branches  of  bushes 
or  trees,  and  retreats  into  burrows  of  small  mammals  or 
short  self-excavated  holes  at  the  bases  of  bushes  or  under 
stones  (Visser  1 984i ; Branch  1998). 

Biome:  Savanna;  Nama-Karoo;  Grassland;  Albany  Thick- 
et; Succulent  Karoo;  Fynbos. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Agama  aculeata  aculeata — Farm  Good  Hope,  30  km  SW  of  Prieska,  NC 

M.  Burger 
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Agama  aculeata  distant i Boulenger,  1902 

EASTERN  GROUND  AGAMA; 

DISTANT’S  GROUND  AGAMA 

Michael  F.  Bates  & Atherton  L.  de  Villiers 

Global:  Least  Concern 
Endemic 

Taxonomy:  The  taxonomic  status  of  the  Agama  aculea- 
ta species  complex  {A.  aculeata  aculeata , A.  a.  distanti, 
A.  armata)  should  be  investigated  (Branch  et  al.  2006a). 
Taxa  are  currently  based  on  morphological  differences 
(McLachlan  1981),  but  a molecular  analysis  is  required. 
Although  McLachlan  (1981)  referred  ground  agamas 
from  KwaZulu-Natal  to  A.  a.  armata,  we  follow  Jacobsen 
(1989)  and  Bourquin  (2004)  and  treat  these  populations 
as  A.  a.  distanti. 

Distribution:  Endemic  to  South  Africa  and  Swaziland.  This 
subspecies  has  an  extensive  range  in  the  northeastern 
parts  of  the  Atlas  region  where  it  occurs  in  Limpopo,  Mpu- 
malanga, Gauteng,  much  of  North-West  Province,  Free 
State  (excluding  the  southwest),  KwaZulu-Natal  and  the 
northern  parts  of  the  Eastern  Cape.  There  are  no  records 
in  the  Northern  Cape,  where  A.  a.  distanti  is  replaced  by 
A.  a.  aculeata.  It  may  also  occur  in  eastern  Botswana, 
southern  Mozambique  and  the  western  half  of  Lesotho. 

Habitat:  Found  in  grassland  and  woodland  habitat,  and 
sometimes  in  rocky  areas,  at  altitudes  of  20-1  800  m 
(Jacobsen  1989;  Bourquin  2004).  Mainly  terrestrial  but 
may  climb  into  the  branches  of  bushes  or  onto  rocks, 
poles  or  termitaria,  using  these  as  vantage  points,  display 
platforms  or  for  basking  in  the  sun  (De  Waal  1978;  Jacob- 
sen 1989;  Branch  1998).  Often  found  at  the  fringes  of 
shrubs  or  foraging  among  grass  tussocks,  and  less  com- 
monly under  stones  partly  buried  in  the  soil;  takes  refuge 
in  mammal  burrows,  the  branches  of  shrubs,  and  holes  in 
old  termite  mounds  (Jacobsen  1989). 


Agama  aculeata  distanti — Schoemanskloof  region,  MPM  M.  Burger 


Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 
Assessment  rationale:  Widespread  and  fairly  common. 
Conservation  measures:  None  recommended. 


Agama  anchietae  Bocage,  1896 

ANCHIETA’S  AGAMA 

Atherton  L.  de  Villiers  & Michael  F.  Bates 

Regional:  Least  Concern 

Taxonomy:  A comprehensive  phylogeny  of  African  Agama 
is  required  and  the  taxonomic  status  of  various  taxa  should 
be  investigated  (Branch  et  al.  2006a).  Some  molecular 
work  has  been  done  on  phylogenetic  relationships  among 
southern  African  Agama,  and  the  status  of  A.  anchietae  as 
a species  distinct  from  A.  atra  was  confirmed  by  Matthee 
& Flemming  (2002)  using  sequence  data.  Morphological- 
ly, however,  this  species  may  be  confused  with  A.  atra,  A. 
hispida  and  A.  aculeata. 

Distribution:  This  species  has  an  extensive  geographical 
range  that  extends  from  the  northwestern  part  of  South 
Africa  northwards  through  Namibia  and  Angola  to  the 
southern  Democratic  Republic  of  the  Congo  (McLachlan 
1981;  Visser  1984i;  Branch  1998).  In  South  Africa,  it 
apparently  occurs  only  in  the  Northern  Cape.  However, 
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there  are  two  questionable  southerly  records,  one  near 
Sutherland  (3220DA)  in  the  Northern  Cape  and  another 
at  Dunedin  (3122CD)  in  the  Western  Cape.  Because  this 
species  is  easily  confused  with  other  agamas  (A.  atra , A. 
hispida,  A.  aculeata ),  the  identity  of  the  specimens  in- 
volved requires  confirmation. 

Habitat:  A partly  terrestrial  and  partly  rupicolous  lizard 
that  occurs  in  flat,  dry,  sparsely-vegetated  areas.  Typically 
associated  with  bedrock,  small  piles  of  rocks  and  broken 
ground;  one  was  found  in  the  lower  branches  of  a tree 
(Branch  1994a,  1998;  Bauer  & Branch  2003  [2001]). 
Prefers  small  rubble  fields  and  low  rock  outcrops  (W.R. 
Branch  pers.  comm.). 

Biome:  Nama-Karoo;  Desert;  Succulent  Karoo;  Savanna. 

Assessment  rationale:  Has  a widespread  distribution  in 
fairly  remote  areas  where  land  transformation  is  generally 
not  a threat. 

Conservation  measures:  None  recommended. 


Agama  anchietae — S of  Grootdrink,  NC  M.  Burger 


Agama  armata  Peters,  1854 

NORTHERN  GROUND  AGAMA; 

PETERS’  GROUND  AGAMA 

Atherton  L.  de  Villiers  & Michael  F.  Bates 

Regional:  Least  Concern 

Taxonomy:  The  taxonomic  status  of  the  A.  aculeata  spe- 
cies complex  {A.  aculeata  aculeata,  A.  a.  distanti,  A.  ar- 
mata) requires  investigation  (Branch  etal.  2006a).  There 
has  been  much  confusion  about  the  identification  and 
geographical  range  of  A.  armata  (e.g.  Branch  1998),  a 
species  that  is  easily  confused  with  A.  aculeata  distanti. 
Agama  armata  was  considered  a subspecies  of  A.  aculea- 
ta by  McLachlan  (1981).  However,  a taxonomic  study  by 
Jacobsen  (1992c)  determined  that  A.  armata,  sometimes 
sympatric  with  A.  aculeata  distanti,  has  a different  gular 
pattern.  According  to  Jacobsen  (1992c)  the  distribution  of 
A.  armata  in  the  Atlas  region  is  restricted  to  the  northern 
half  of  Limpopo,  with  the  exception  of  a Swaziland  record 
(not  plotted  here)  which  is  considered  to  probably  be  ref- 
erable to  A.  aculeata  distanti.  The  findings  of  Jacobsen 
(1992c)  are  accepted  for  the  time  being  because  there  is 
no  contradictory  evidence. 

Distribution:  Has  an  extensive  distribution  that  rang- 
es southwards  from  Kenya  and  Tanzania  (Spawls  et  al. 
2002)  to  Zambia,  Malawi,  Mozambique,  Zimbabwe, 
Caprivi  Strip  of  Namibia,  eastern  Botswana  (FitzSimons 
1943;  McLachlan  1981;  Branch  1998)  and  South  Af- 
rica, where  it  is  restricted  to  the  northern  half  of  Limpopo 
(Jacobsen  1992c). 

Habitat:  A terrestrial  and  mainly  solitary  species  associat- 
ed with  areas  of  deep  sand,  calcrete  flats  and  open  wood- 
land (Jacobsen  1989;  Branch  1998,  2005).  Often  shelters 
under  flat,  partially-buried  rocks  (Jacobsen  1989)  and  uses 
a short  burrow  dug  into  sandy  soil  at  the  base  of  a bush,  or  a 
rodent  tunnel,  for  temporary  shelter  (Branch  1998,  2005). 
In  South  Africa  it  is  found  at  altitudes  of  400-800  m (Jacob- 
sen 1989).  In  East  Africa  the  species  occurs  on  open  plains, 
in  rock  outcrops  and  sheet  rock,  and  shelters  in  crevices, 
under  rocks  or  in  holes;  also  known  to  climb  bushes  and 
trees  to  bask  in  the  sun  (Spawls  et  al.  2002). 


Agama  armata — Greater  Kuduland  Safaris,  E of  Tshipise,  LIMP  M.  Burger 


Bioregion:  Mopane. 

Assessment  rationale:  Widespread  and  apparently  rela- 
tively common. 

Conservation  measures:  None  recommended. 
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Agama  atra  Daudin,  1802 

SOUTHERN  ROCK  AGAMA; 

SOUTH  AFRICAN  ROCK  (OR  MOUNTAIN)  AGAMA 

Atherton  L.  de  Villiers  & Michael  F.  Bates 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  A phylogeny  of  all  African  Agama  is  required 
and  the  taxonomic  status  of  various  taxa  needs  further  in- 
vestigation (Branch  et  al.  2006a).  Some  work  has  been 
done  on  the  phylogenetic  relationships  among  southern 
African  Agama.  One  such  study  indicated  the  existence 
of  three  main  clades  in  the  A.  atra  complex,  namely  a 
southern-eastern  clade,  a northern-central  clade  (includ- 
ing Namaqualand)  and  a Namibian  clade  (comprising  A. 
atra  knobeli)  (Matthee  & Flemming  2002).  A subsequent 
phylogeographic  study  of  A.  atra  in  the  Cape  Floristic  Re- 
gion (part  of  the  southern-eastern  clade)  revealed  the  ex- 
istence of  four  geographically  distinct  clades  of  unresolved 
taxonomic  status  in  this  region  (Swart  et  al.  2009).  This 
study  also  confirmed  that  the  Northern  Cape  and  Na- 
mibian populations  were  genetically  distinct  from  one  an- 
other, with  the  Namibian  population  being  recognised  as 
a full  species,  namely  A.  knobeli.  The  taxonomic  status 
of  the  large-bodied  Northern  Cape  populations  (see  Flem- 
ming 1996)  is  currently  being  investigated  (M.F.  Bates  et 
al.  in  prep.).  Agama  atra  knobeli  was  recorded  from  the 
Richtersveld  area  of  Namaqualand  (as  far  south  as  the 
Knersvlakte),  apparently  based  on  a larger  caudal  crest 
than  in  A.  atra  and  medially-oriented  dorsal  imbrication 
(Branch  1988b,  1998;  Bauer  & Branch  2003  [2001]). 
However,  both  of  these  characters  are  likely  to  be  vari- 
able and  interpreted  subjectively,  so  for  now  A.  knobeli  is 
considered  a Namibian  endemic,  based  on  the  molecular 
analyses  discussed  above. 

Distribution:  Endemic  to  southern  Africa.  Occurs  virtually 
throughout  South  Africa  and  Lesotho,  southeastern  Na- 
mibia, southeastern  Botswana  and  western  Swaziland, 
wherever  there  is  suitable  rocky  habitat.  However,  it  is  ab- 
sent from  most  of  KwaZulu-Natal  except  the  Drakensberg 


Agama  atra — 34  km  SE  of  Kanye,  E Botswana  W.R.  Branch 


and  southeastern  parts  (Bourquin  2004),  and  is  inexpli- 
cably absent  from  large  parts  of  the  northern  Free  State, 
even  where  apparently  suitable  rocky  habitat  is  available 
(De  Waal  1978).  Some  records  in  the  Northern  Cape 
could  represent  an  undescribed  species  (M.F.  Bates  et  al. 
in  prep.). 

Habitat:  A rupicolous  lizard  found  in  a variety  of  rocky 
habitats,  ranging  from  seashore  rocks  to  rocky  hillsides  to 
mountain  tops  (De  Waal  1978;  Jacobsen  1989,  Branch 
1998),  from  sea  level  (e.g.  Llandudno)  to  at  least  2 200  m 
(Monontsa  Pass)  (M.F.  Bates  pers.  obs.).  Shelters  in  rock 
crevices  and  under  rocks. 

Biome:  Fynbos;  Grassland;  Succulent  Karoo;  Savanna; 
Nama-Karoo;  Albany  Thicket;  Desert;  Indian  Ocean  Coast- 
al Belt. 

Assessment  rationale:  Widespread  and  common,  often 
abundant. 

Conservation  measures:  If  it  is  determined  that  this  spe- 
cies consists  of  various  cryptic  species,  a re-appraisal  of 
conservation  status  may  be  necessary. 


Agama  atra,  gravid  female — W of  Groblershoop,  NC  M.  Burger 
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Agama  hispida  (Kaup,  1827) 

SOUTHERN  SPINY  AGAMA;  CAPE  SPINY  AGAMA 

Michael  F.  Bates  & Atherton  L.  de  Villiers 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  A comprehensive  molecular  phylogeny  of  all 
southern  African  agamas  is  needed  to  determine  relation- 
ships. The  taxonomic  status  of  populations  in  the  north- 
western Free  State  previously  assigned  to  this  species  (De 
Waal  1978;  Bates  1992,  1996a)  is  being  re-investigat- 
ed  (M.F.  Bates  in  prep.),  and  some  other  easterly  records 
(e.g.  McLachlan  1981)  may  be  referable  to  A.  a.  aculeata 
or  a similar  agamid.  Therefore,  most  records  east  of  20° 
longitude  should  be  investigated  and  the  identity  of  lizards 
in  these  areas  established. 

Distribution:  Endemic  to  South  Africa  and  adjacent  south- 
western Namibia  (McLachlan  1981).  In  South  Africa  it 
occurs  mainly  along  the  West  Coast  in  the  winter  rain- 
fall areas  of  the  Northern  and  Western  Cape  provinces. 
Several  records  (question  marks  on  map)  from  the  Nama- 
Karoo,  including  the  De  Aar-Hanover  and  Beaufort  West 
areas,  may  refer  to  A.  a.  aculeata.  Two  isolated  popula- 
tions in  grassland  habitat  in  the  northwestern  Free  State 
(not  plotted  on  map)  may  represent  a cryptic  taxon  (M.F. 
Bates  in  prep.). 

Habitat:  Found  in  flat  sparsely-vegetated  areas  of  the  Fyn- 
bos  Biome  in  the  southwestern  parts  of  South  Africa,  and 
the  Succulent  Karoo  Biome  in  Namaqualand  and  adjacent 
areas,  particularly  in  the  sandy  coastal  lowlands.  In  the 
rest  of  its  range  it  occurs  mainly  in  flat  sparsely-vegetated 


karroid  habitats.  Terrestrial  and  solitary,  seeking  refuge  in 
holes  under  large  tufts  of  grass,  small  bushes  or  shrubs 
(FitzSimons  1943;  Visser  1984i).  Individuals  construct 
short  tunnels  at  the  base  of  bushes,  or  use  small  mammal 
burrows  (Branch  1998). 

Biome:  Succulent  Karoo;  Fynbos;  Nama-Karoo;  Desert 
(marginally). 

Assessment  rationale:  Widespread  and  fairly  common. 

Conservation  measures:  If  the  Free  State  populations  are 
referable  to  a new  taxon,  then  a separate  assessment  will 
be  needed. 
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Genus  Acanthocercus  Fitzinger,  1843 — tree  and  rock  agamas 


Moody  (1980)  partitioned  the  genus  Agama  into  five 
genera,  including  Stellio.  Although  the  name  Stellio  is 
sometimes  still  applied  to  agamas,  it  is  unavailable  be- 
cause it  was  first  used  for  a monitor  lizard  ( Stellio  saurus 
Laurenti,  1768 — a junior  synonym  of  Varanus  niloticus 
Linnaeus,  1766).  Stellio,  as  used  by  Moody  (1980), 
included  Eurasian  and  African  agamids,  but  these  were 
later  separated  and  the  name  Acanthocercus  was  applied 
only  to  African  species  and  two  Arabian  species  (Baig 
& Bohme  1997).  Acanthocercus  currently  contains  eight 
species  (Uetz  2012),  five  of  which  are  restricted  to  the 
Horn  of  Africa  and  two  to  the  Arabian  Peninsula.  The  re- 
maining species,  A.  atricollis  (including  a few  subspe- 
cies), is  found  mainly  in  the  eastern  half  of  sub-Saharan 


Africa,  entering  the  Atlas  region  in  the  northeastern  and 
eastern  parts.  Preliminary  results  of  a molecular  and  mor- 
phological analysis  of  Acanthocercus  indicate  that  it  con- 
sists of  several  distinct  genera  (Wagner  & Bauer  2012). 
Up  to  three  species  of  Acanthocercus  may  occur  in  south- 
ern Africa,  including  A.  atricollis,  the  recently  described 
A.  branch i (Wagner  et  at.  2012b),  and  another  species 
in  Namibia,  Angola  and  Zambia  (P.  Wagner  pers.  comm. 
2012).  Tree  and  rock  agamas  are  large,  diurnal,  commu- 
nal agamids.  Some  species  are  rock-dwelling  but  others, 
like  A.  a.  atricollis,  are  primarily  arboreal.  Females  lay 
4-15  eggs  per  clutch  (Spawls  et  al.  2002).  In  the  Atlas 
region  this  subspecies  is  widespread  and  common,  and 
not  of  conservation  concern. 


Acanthocercus  atricollis  atricollis 
(A.  Smith,  1849) 

SOUTHERN  TREE  AGAMA;  TREE  AGAMA; 
BLACK-NECKED  AGAMA 

Michael  F.  Bates  & Atherton  L.  de  Villiers 

Regional:  Least  Concern 

Taxonomy:  Further  investigation  of  the  taxonomic  status 
of  this  species  is  required.  Klausewitz  (1957)  established 
six  subspecies  but  the  species  was  treated  as  being  mono- 
typic  by  Broadley  & Howell  (1991).  The  status  of  these 
poorly-defined  subspecies,  of  which  only  A.  a.  atricollis 
occurs  in  southern  Africa  (Branch  1998),  is  being  re-in- 
vestigated (P.  Wagner  pers.  comm.).  Preliminary  results 
indicate  that  several  subspecies  should  be  elevated  to  spe- 
cies rank  (Wagner  & Bauer  2012). 

Distribution:  Has  an  extensive  but  somewhat  fragment- 
ed distribution,  ranging  southwards  and  southwestwards 


Acanthocercus  atricollis  atricollis,  male — Skukuza,  Kruger  NFJ  MPM 

J.  Marais 


from  Ethiopia  through  East  Africa  and  Angola  into  south- 
ern Africa,  where  it  occurs  in  parts  of  Namibia,  Botswa- 
na, Zimbabwe,  Mozambique,  South  Africa  and  Swaziland 
(FitzSimons  1943;  Branch  1998;  Clauss  & Clauss  2002; 
Branch  2005).  In  the  Atlas  region  it  has  a relatively  wide 
distribution  in  Limpopo,  the  northern  and  eastern  parts 
of  Mpumalanga,  northern  Gauteng,  northeastern  North- 
West  Province,  KwaZulu-Natal  and  Swaziland.  There  are 
some  records  within  the  Grassland  Biome  (e.g.  2730CA, 
2830AD),  but  it  may  be  that  these  areas  are  wooded  or 


Acanthocercus  atricollis  atricollis,  female — Lower  Sabie,  Kruger  NFJ  MPM 

W.R.  Schmidt 
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that  the  lizards  there  are  living  on  buildings  and/or  trees 
in  gardens. 

Habitat:  Largely  arboreal  and  typically  associated  with 
large  trees,  but  sometimes  found  among  rocks  (Spawls  et 
al.  2002;  Jacobsen  2005)  or  on  walls.  Individuals  cross 
open  ground  only  when  moving  between  trees,  but  may 
forage  at  or  around  the  tree  base  and  bury  their  eggs  in 
moist  soil  (Jacobsen  1989,  2005;  Branch  1998).  They 
take  refuge  and  sleep  under  loose  bark,  in  hollow  branch- 


es, or  in  holes  or  crevices  in  tree  trunks  (Branch  1998; 
Jacobsen  2005).  Found  in  woodlands  and  wooded  grass- 
lands in  KwaZulu-Natal  (Bourquin  2004). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland. 

Assessment  rationale:  Widespread  and  very  common  in 
certain  parts  of  its  range,  especially  in  bushveld  areas  (Fitz- 
Simons  1943;  Jacobsen  1989). 

Conservation  measures:  None  recommended. 
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CHAPTER  18 

Family  Typhlopidae 


G.  John  Measey  & William  R.  Branch 


Relationships  between  the  main  basal  groups  within  snakes 
have  yet  to  be  resolved.  One  lineage,  the  scolecophidians, 
comprises  a number  of  families  of  so-called  ‘blind  snakes’. 
A recent  phylogeny  of  scolecophidians  (Vidal  et  al.  2010) 
reveals  a long  Gondwanan  history  and  an  initial  diversifi- 
cation of  the  group  following  the  separation  of  East  and 
West  Gondwana.  Subsequent  radiation  was  accompanied 
by  several  oceanic  dispersal  events,  while  their  exception- 
al diversification  in  the  Cenozoic  was  probably  linked  to 
a parallel  radiation  of  prey  (ants  and  termites).  The  main 
clades  of  scolecophidians  diverged  in  the  Jurassic  and 
Cretaceous  between  159  and  97  million  years  ago,  and 
the  very  deep  genetic  divergence  between  these  clades 
has  necessitated  the  recognition  of  two  new  scolecophid- 
ian  families;  the  Xenotyphlopidae  from  Madagascar  and 
the  Gerrhopilidae  from  Sri  Lanka  to  Papua  New  Guinea 
(Vidal  etal.  2010). 

The  Typhlopidae  is  the  most  diverse  scolecophidian  family 
and  comprises  small-  to  large-bodied  snakes  (252  spe- 
cies in  10  genera,  Uetz  2012).  Scolecophidians  typically 
have  conservative  morphologies  and  it  is  therefore  often 
difficult  to  distinguish  between  species.  This  has  probably 
led  to  an  under-appreciation  of  their  diversity.  A prelimi- 
nary phylogeny  of  the  family  (Vidal  et  al.  2010)  recovered 
multiple  examples  of  paraphyly  that  will  require  nomen- 
clatural  revision. 

The  two  new  genera  Afrotyphlops  and  Megatyphlops , and 
the  genus  Rhinotyphlops , proposed  for  African  typhlopids 
(Broadley  & Wallach  2009)  appear  to  form  monophylet- 
ic  lineages  (Vidal  et  al.  2010).  However,  greater  taxon 
sampling  is  required  to  assess  species  assignments  and 
to  compare  levels  of  genetic  divergence  within  and  be- 
tween the  identified  clades.  Where  molecular  phylogenetic 
techniques  have  been  used,  extensive  cryptic  radiations 
have  been  described  (e.g.  West  Indies,  Thomas  & Hedges 
2007).  Current  assignments  of  typhlopids  within  the  Atlas 
region  are  based  on  morphological  studies,  with  molecu- 
lar phylogenetic  analysis  at  a preliminary  stage.  It  is  likely 
that  such  assessments  will  greatly  increase  the  number  of 
African  genera  and  species,  as  they  have  done  for  Austral- 
ian and  Caribbean  typhlopids  and  African  leptotyphlopids 
(Adalsteinsson  etal.  2009). 


Typhlopids  are  cosmopolitan,  with  their  core  distribution 
in  the  tropics.  Few  species  occur  in  temperate  areas  in 
either  hemisphere.  Within  the  Atlas  region,  four  genera 
are  known.  One  of  these,  Ramphotyphlops,  has  a single 
species  (Brahminy  Blind  Snake,  R.  braminus)  introduced 
from  Asia.  It  is  not  assessed  here  although  an  account  is 
presented.  Ramphotyphlops  braminus  is  parthenogenetic 
and  has  apparently  spread  around  the  world  with  horti- 
cultural products  such  as  potted  plants.  The  other  three 
genera  are  Afrotyphlops  (16  species,  two  in  the  Atlas  re- 
gion), Megatyphlops  (four  species,  two  in  the  Atlas  region) 
and  Rhinotyphlops  (four  species,  two  in  the  Atlas  region). 
Some  species  are  widespread  (e.g.  R.  lalandei ) while  oth- 
ers (e.g.  A.  fornasinii)  have  restricted  ranges. 

Blind  snakes  are  characterised  by  tubular  bodies,  very  short 
tails,  uniform  scalation  around  the  body,  and  reduced  eyes 
covered  by  head  shields.  Most  species  are  pink  or  brown, 
often  with  irregular  dark  blotches.  Although  most  species 
in  the  family  are  small,  two  of  the  species  in  the  Atlas  re- 
gion, namely  M.  schlegelii  and  M.  mucruso , are  among  the 
largest  blind  snakes,  growing  to  1 m in  length.  This  is  re- 
flected in  their  new  generic  name,  Megatyphlops  (Broadley 
& Wallach  2009).  The  mouths  of  blind  snakes  are  charac- 
teristically very  small  and  they  use  the  toothed  maxillary 
bones  of  their  upper  jaws  to  rake  in  large  numbers  of  small 
prey  very  quickly  (Webb  & Shine  1993;  Kley  2001).  These 
harmless  snakes  are  non-venomous  and  live  underground 
where  they  prey  on  social  insects  such  as  ants  and  termites 
(Webb  etal.  2001).  In  most  species,  females  lay  4-25  eggs 
per  clutch  in  late  summer  and  these  hatch  in  autumn  (Webb 
et  al.  2001).  Bibron’s  Blind  Snake  {A.  bibronii ),  however, 
lays  thin-shelled  eggs  at  an  advanced  stage  of  development, 
which  hatch  in  5-8  days  (Erasmus  & Branch  1983). 

Globally  there  are  currently  61  taxa  in  this  poorly-known 
family  on  the  Red  List,  30  of  which  are  listed  as  Data 
Deficient  and  seven  of  which  are  in  threatened  categories 
(IUCN  2010b).  The  species  in  the  Atlas  region  are  mostly 
widespread  and  common  and  none  are  considered  to  be 
of  conservation  concern.  However,  little  is  known  about 
the  ecology  of  most  species,  including  how  they  might 
be  impacted  by  alien  invasives  such  as  the  Argentine  Ant 
Linepithema  hum  He. 
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Genus  Afrotyphlops  Broadley  & Wallach,  2009 — African  blind  snakes 


Afrotyphlops  is  a genus  of  sub-Saharan  blind  snakes 
containing  16  species  (Broadley  & Wallach  2009).  The 
two  local  species  {A.  bibronii,  A.  fornasinii ) both  occur 
in  the  eastern  half  of  the  Atlas  region.  They  live  under- 
ground and  feed  mostly  on  ant  pupae,  which  are  raided 


from  nests  (Webb  et  al.  2001).  Females  lay  5-14  eggs 
per  clutch;  eggs  of  A.  bibronii  hatch  after  only  5-8  days 
(Erasmus  & Branch  1983;  Branch  1998).  Both  species 
are  common  and  wide-ranging  and  are  thus  not  consid- 
ered threatened. 


Afrotyphlops  bibronii  (A.  Smith,  1846) 

BIBRON’S  BLIND  SNAKE 

G.  John  Measey 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Previously  known  as  Typhlops  bibronii,  but 
placed  in  the  new  endemic  African  genus  Afrotyphlops  by 
Broadley  & Wallach  (2009).  The  taxonomic  status  of  the 
isolated  population  in  eastern  Zimbabwe  should  be  inves- 
tigated using  molecular  techniques. 

Distribution:  Endemic  to  southern  Africa,  occurring  mainly 
in  the  eastern  half  of  the  Atlas  region  and  in  extreme  east- 
ern Botswana  (Broadley  & Wallach  2009).  A relict  pop- 
ulation exists  in  eastern  Zimbabwe  and  another  may  be 
present  in  adjacent  Mozambique  (Broadley  1990b).  Atlas 
data  suggest  that  this  species  also  occurs  in  the  southern- 
most parts  of  Mozambique. 

Habitat:  Burrows  in  loose  soil  and  apparently  moves  into 
surface  soils  in  search  of  macro-invertebrate  prey  items, 
especially  after  rain  (Broadley  1990b).  Found  in  old  ter- 
mitaria,  and  in  or  on  soil  under  rocks  and  rotting  logs 
(De  Waal  1978;  Jacobsen  1989).  Occurs  at  altitudes  of 
0-2  000  m (Broadley  & Wallach  2009). 


Biome:  Grassland;  Savanna;  Indian  Ocean  Coastal  Belt; 
Albany  Thicket. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Afrotyphlops  fornasinii  (Bianconi,  1849) 

FORNASINI’S  BLIND  SNAKE 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Previously  known  as  Typhlops  fornasinii,  but 
placed  in  the  endemic  African  genus  Afrotyphlops  by 
Broadley  & Wallach  (2009).  The  taxonomic  status  of  the 
insular  populations  off  the  coast  of  Mozambique  should 
be  investigated  using  molecular  techniques,  as  should  the 
population  in  southeastern  Zimbabwe. 

Distribution:  Endemic  to  southern  Africa.  Found  on  the 
coastal  plains  of  northern  KwaZulu-Natal  and  southern 
Mozambique  as  far  north  as  Maputo  and  the  adjacent  off- 
shore islands.  An  isolated  population  occurs  in  southeast- 
ern Zimbabwe  (Broadley  1990b;  Branch  1998;  Broadley 
& Wallach  2009). 

Habitat:  Found  in  coastal  sand  associated  with  leaf  lit- 
ter (Branch  1998),  at  altitudes  of  0-100  m (Broadley  & 
Wallach  2009). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld. 

Assessment  rationale:  This  species  has  a small  EOO 
(5  000  km2,  on  the  Endangered  threshold)  and  fairly 
small  AOO  (4  000  km2)  within  the  Atlas  region  (both  es- 
timates made  with  a low  level  of  confidence).  However,  it 
is  common  and  appears  to  be  tolerant  of  moderate  habi- 
tat change. 

Conservation  measures:  None  recommended. 


Afrotyphlops  fornasinii — St  Lucia,  KZN  J.  Marais 
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Genus  Megatyphlops  Broadley  & Wallach,  2009 — giant  blind  snakes 


Megatyphlops  is  an  African  genus  comprising  four  species 
(Broadley  & Wallach  2009),  two  (M.  schlegelii,  M.  mucru- 
so ) of  which  are  present  in  the  Atlas  region.  As  their  name 
suggests  these  are  large  snakes  (up  to  1 m long),  and  M. 
mucruso  is  the  largest  of  all  blind  snakes.  The  other  mem- 


bers of  the  genus  occur  elsewhere  in  eastern  and  southern 
Africa.  These  snakes  live  much  deeper  underground  than 
other  scolecophidians  and  are  seldom  seen.  Females  usu- 
ally lay  clutches  of  12-40  eggs  (Branch  1998).  They  are 
widespread  and  not  considered  to  be  threatened. 


Megatyphlops  mucruso  (Peters,  1854) 

ZAMBEZI  GIANT  BUND  SNAKE; 

ZAMBEZI  BEAKED  BUND  SNAKE 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Previously  known  by  the  name  Rhinotyphlops 
schlegelii  mucruso,  but  elevated  to  full  species  status  and 
placed  in  the  new  genus  Megatyphlops  by  Broadley  & 
Wallach  (2009). 

Distribution:  Found  in  northern  Limpopo,  South  Africa,  ex- 
tending northwards  through  Zimbabwe,  central  and  north- 
ern Mozambique,  to  coastal  Kenya  and  into  the  south- 
ern Congo  basin,  including  northeastern  Angola  (Broadley 
1990b;  Broadley  & Wallach  2009).  The  record  in  QDGC 
2331  DC  should  be  checked  as  it  falls  within  the  range  of 
the  closely-related  M.  schlegelii. 

Habitat:  Uses  its  horny  beak  to  penetrate  hard  substrates, 
including  termitaria.  Occurs  at  altitudes  of  250-900  m in 
Limpopo  (Jacobsen  1989),  and  elsewhere  at  0-1  740  m 
(Broadley  & Wallach  2009). 

Bioregion:  Mopane;  Lowveld. 

Assessment  rationale:  Has  a fairly  restricted  range  within 
the  Atlas  region  but  is  probably  common  and  does  not  ap- 
pear to  be  threatened.  Outside  this  region  it  is  also  likely 
to  be  Least  Concern. 

Conservation  measures:  None  recommended. 


Megatyphlops  mucruso — Waterpoort,  LIMP  W.D.  Haacke 


Megatyphlops  schlegelii  (Bianconi,  1847) 

SCHLEGEL’S  GIANT  BLIND  SNAKE; 

SCHLEGEL’S  BEAKED  BLIND  SNAKE 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  Until  recently,  four  subspecies  were  recognised 
under  the  name  Rhinotyphlops  schlegelii  ( schlegelii , pe- 
ters//, mucruso,  brevis-,  see  Hahn  1980),  but  the  latter 
two  have  now  been  elevated  to  species  status  within  the 
genus  Megatyphlops  (Broadley  & Wallach  2009).  Rhino- 
typhlops s.  petersll  is  considered  a junior  synonym  of  M. 
schlegelii  (Broadley  & Wallach  2009).  It  would  be  worth- 
while to  test  the  hypotheses  proposed  in  the  morphology- 
based  taxonomic  revision  by  means  of  a molecular  inves- 
tigation of  all  species  in  the  genus. 

Distribution:  Endemic  to  the  southern  half  of  Africa.  Found 
in  Limpopo,  eastern  Mpumalanga,  Swaziland  and  north- 
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eastern  KwaZulu-Natal,  as  well  as  southern  Mozambique, 
eastern  Botswana,  northern  Namibia  and  southern  Angola 
(Broadley  & Wallach  2009).  Broadley  & Wallach  (2009) 
omitted  an  isolated  cluster  of  records  from  Gauteng  (see 
Broadley  1990b)  and  these  records  have  also  been  ex- 
cluded from  the  current  assessment.  They  may,  however, 
require  further  investigation. 

Habitat:  Uses  its  hardened  beak  to  burrow  into  compact 
soil,  including  termitaria,  in  search  of  its  social  macro- 
invertebrate adult  and  larval  prey  (Kley  2001).  Most  often 
seen  when  crossing  roads  after  rain;  occurs  at  altitudes  of 
200-1  200  m in  Limpopo  and  Mpumalanga  (Jacobsen 
1989)  and  0-200  m in  KwaZulu-Natal  (Bourquin  2004). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Megatyphlops  schlegelii — Klaserie,  LIMP  D.  Pietersen 
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Genus  Ramphotyphlops  Fitzinger, 


Ramphotyphlops  is  a genus  of  Australasian  blind  snakes 
currently  containing  27  species  (Uetz  2012),  most  of 
which  occur  in  Australia.  These  snakes  are  restricted  to 
Southeastern  Asia,  the  Philippines,  Indonesia,  Papua 
New  Guinea,  and  islands  of  the  Indian  and  western  Pa- 
cific Oceans,  except  for  R.  braminus  (see  below)  which 
has  been  introduced  throughout  tropical  and  subtropi- 


1843— Australasian  blind  snakes 


cal  regions  of  the  world  (Broadley  & Wallach  2009). 
Males  are  characterised  by  an  unusual  hemipenis  with 
a solid  terminal  awn  (McDowell  1974),  while  females 
of  all  species — except  the  all-female  parthenogenetic  R. 
braminus — are  oviparous  and  lay  small  clutches  of  eggs, 
usually  about  13  but  exceptionally  up  to  34  (Shine  & 
Webb  1990). 


Ramphotyphlops  braminus 
(Daudin,  1803) 

BRAHMINY  BLIND  SNAKE;  FLOWERPOT  SNAKE 
William  R.  Branch 

Not  Applicable 

Taxonomy:  Paradoxically,  this  was  one  of  the  first  snake 
species  to  be  recorded  from  South  Africa  (as  Onychoceph- 
alus  Capensis  Smith,  1838).  It  was  first  recognised  as 
being  referable  to  Typhlops  (=  Ramphotyphlops)  brami- 
nus by  McLachlan  (1978b)  based  on  the  existence  of  a 
population  on  the  Cape  Peninsula. 

Distribution:  Found  in  South  East  Asia  from  Philippines  to 
northern  Australia  and  now  also  known  to  have  been  trans- 
ported to  numerous  other  countries  (Broadley  & Wallach 
2009).  Found  on  the  East  African  coastal  plain  from  So- 
malia to  Beira  in  Mozambique,  with  isolated  populations 
now  established  in  Durban  and  Cape  Town.  Recently  in- 
troduced into  Egypt  (Baha  el  Din  1996),  Central  African 
Republic  (Chirio  & Ineich  1997)  and  Libya  (Joger  et  at. 
2008).  In  most  areas  it  is  restricted  to  the  coastal  plain 
(Branch  1998),  but  in  Tanzania  it  is  known  from  localities 
almost  200  km  inland  (Loveridge  1955).  Reported  from 
Cape  Town  by  McLachlan  (1978b)  and  subsequently  from 
Durban  by  Alexander  (1987).  Recently  found  inland  in  the 
Western  Cape,  at  Worcester  (3319CB)  in  1997,  and  Por- 
terville (3318BB)  in  2002  (Turner  et  al.  2007). 

Habitat:  Usually  found  in  urban  gardens  where  it  burrows 
in  moist  soil  under  rocks  and  rotting  logs  (Branch  1998). 
McDowell  (1974)  first  demonstrated  that  this  is  an  all- 
female species  and  the  only  known  parthenogenetic,  tri- 
ploid  snake. 

Biome:  Fynbos,  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Not  assessed  as  it  is  an  introduced 
species. 

Conservation  measures:  None  recommended. 


Ramphotyphlops  braminus — Durban,  KZN 


J.  Marais 
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Genus  Rhinotyphlops  Fitzinger,  1843 — beaked  blind  snakes 


Rhinotyphlops  is  endemic  to  central,  eastern  and  south- 
ern Africa,  and  contains  four  species  {R.  lalandei,  R. 
schinzi , R.  boy  lei,  R.  leucocephalus).  The  first  two  spe- 
cies occur  in  the  Atlas  region,  whereas  R.  boy  lei  is  re- 
stricted to  Namibia  and  Botswana,  and  R.  leucocephalus 
is  restricted  to  Somalia  (Broadley  & Wallach  2009).  Rhi- 


notyphlops boylei  may  occur  in  the  Mier-Kalahari  of  the 
Northern  Cape.  These  harmless  snakes  live  underground 
and  feed  on  termites  and  ant  brood  (Webb  et  al.  2001). 
Females  lay  small  clutches  of  2-4  eggs  (Branch  1998). 
Neither  species  in  the  Atlas  region  is  considered  to  be 
threatened. 


Rhinotyphlops  lalandei  (Schlegel,  1839) 

DELALANDE’S  BEAKED  BLIND  SNAKE 

G.  John  Measey 

Regional:  Least  Concern 

Taxonomy:  The  taxonomy  would  be  improved  by  a molec- 
ular-based revision  of  the  relict  populations  in  Namibia. 

Distribution:  Widespread  but  endemic  to  southern  Afri- 
ca, occurring  from  northern  Zimbabwe  southwards  to  the 
Western  Cape  in  South  Africa.  Also  found  in  Swaziland, 
western  Lesotho,  southern  Namibia,  eastern  Botswana 
and  western  Mozambique,  with  isolated  populations  in 
central  Namibia  (Broadley  & Wallach  2009).  In  the  Atlas 
region  it  appears  to  be  absent  from  Kalahari  sands  and 
east  of  the  Drakensberg.  Some  records  in  western  Lesotho 
require  confirmation. 

Habitat:  Fossorial,  using  its  hard  beak  to  burrow  into  firm 
substrates.  It  has  been  found  under  rocks  and  rotting  logs 
and  in  moribund  termitaria  (De  Waal  1978;  Jacobsen 
1989). 

Biome:  Grassland;  Fynbos;  Savanna;  Succulent  Karoo; 
Nama-Karoo;  Albany  Thicket. 

Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  None  recommended. 


Rhinotyphlops  lalandei — Farm  Kalkfontein,  about  25  km  SSE  of  Steelpoort, 
MPM  M.  Burger 


Rhinotyphlops  lalandei — Kimberley,  NC  D.  Maguire 
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Rhinotyphlops  schinzi  (Boettger,  1887) 

SCHINZ’S  BEAKED  BLIND  SNAKE 

G.  John  Measey 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  Namibia,  western  Botswana  and 
northwestern  South  Africa  (Broadley  1990a;  Broadley  & 
Wallach  2009).  Within  the  Atlas  region  it  occurs  only  in 
the  Northern  Cape.  Although  not  commonly  encountered, 
it  is  likely  to  be  more  widespread  than  Atlas  records  sug- 
gest because  the  Northern  Cape  has  not  been  comprehen- 
sively surveyed. 

Habitat:  The  beak  of  this  snake  suggests  that  it  is  capa- 
ble of  burrowing  into  hard  ground  in  the  arid  zones  that 
it  inhabits. 

Bioregion:  Bushmanland,  Namaqualand  Hardeveld, 

Upper  Karoo. 

Assessment  rationale:  Widespread  and  found  in  an  area 
with  relatively  low-impact  agricultural  practices. 


Conservation  measures:  Conduct  surveys  to  discover  the 
true  range  of  the  species. 
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CHAPTER  19 

Family  Leptotyphlopidae 

William  R.  Branch  & Graham  J.  Alexander 


Thread  snakes  are  small  slender  snakes  that  share  the 
following  features  with  other  members  of  the  infraorder 
Scolecophidia:  a cylindrical  body,  reduced  ventral  scales, 
reduced  eyes  covered  by  head  shields,  a single  visual  cell 
type  in  the  retina,  and  the  complete  absence  of  neural 
spines  on  the  vertebrae.  They  are  sometimes  less  appro- 
priately called  worm  snakes.  These  snakes  have  solidly 
constructed  skulls  with  teeth  restricted  to  the  lower  jaws. 
They  lack  a left  lung,  a tracheal  lung  and  a left  oviduct 
(Vitt  & Caldwell  2009).  Except  for  two  species  that  have 
16  midbody  scale  rows  and  two  others  that  have  14-16 
rows,  all  other  members  of  the  family  have  14  midbody 
scale  rows  (Broadley  & Wallach  2007a).  The  family  in- 
cludes the  world’s  smallest  known  snake  ( Leptotyphlops 
carlae,  104  mm  total  length;  Hedges  2008),  but  the  West 
African  species  Rhinoleptus  koniagui  can  grow  as  long  as 
460  mm  (Adalsteinsson  etal.  2009). 

Until  recently,  all  but  one  ( Rhinoleptus  koniagui ) of  the  117 
known  leptotyphlopid  species  (Hedges  2008)  were  placed  in 
the  large  and  widely  distributed  genus  Leptotyphlops.  How- 
ever, recent  molecular  studies  (Adalsteinsson  et  at.  2009) 
have  revealed  deep  genetic  divergences  between  morpho- 
logically conservative  lineages.  To  better  reflect  the  evolu- 
tionary history  of  the  family,  it  has  been  subdivided  with 
the  description  of  new  subfamilies,  tribes  and  genera.  The 
revised  classification  recognises  two  subfamilies,  namely 
Leptotyphlopinae  (Africa,  Arabia  and  southwest  Asia)  and 
the  new  subfamily  Epictinae  (New  World  and  Africa  north  of 
the  equator).  Three  tribes  are  recognised  within  the  Leptoty- 
phlopinae, with  the  Myriopholini  and  Leptotyphlopini  having 
representatives  in  the  Atlas  region.  Within  the  former,  one  lo- 
cal species  (L  longicaudus)  is  transferred  to  the  new  genus 
Myriopholis.  Most  other  local  species  remain  in  the  genus 
Leptotyphlops , excluding  L.  occidentalis  and  L.  gracilior, 
which  are  both  transferred  to  the  new  genus  Namibiana. 
Significant  non-monophyly  within  some  species  complexes, 
and  the  estimated  long  period  of  time  (tens  of  millions  of 
years)  separating  populations  of  currently  recognised  spe- 
cies, indicate  that  an  unusually  large  number  of  cryptic  spe- 
cies await  description. 


The  family  has  a curious  distribution  in  the  New  and  Old 
World  that  probably  reflects  its  West  Gondwanan  origin, 
with  divergences  among  living  lineages  occurring  as  early 
as  the  mid-Cretaceous,  92  (113-75)  million  years  ago 
(Adalsteinsson  etal.  2009;  Hedges  & Vidal  2009).  In  the 
New  World  it  occurs  from  North  America  south  through 
Middle  and  South  America  (exclusive  of  the  high  Andes)  to 
Uruguay  and  Argentina  on  the  Atlantic  side.  It  also  occurs 
on  numerous  Caribbean  islands.  In  the  Old  World  lepto- 
typhlopinids  are  distributed  throughout  Africa  (north  and 
south  of  the  Sahara  Desert),  the  Arabian  Peninsula  and  in 
southwestern  Asia  (Turkey,  Iran,  Pakistan  and  northwest- 
ern India)  (Adalsteinsson  etal.  2009). 

All  thread  snakes  live  underground  and  feed  almost  ex- 
clusively on  the  eggs,  larvae  and  workers  of  social  in- 
sects (Webb  et  al.  2000b).  Although  often  referred  to 
as  fossorial,  they  display  few  adaptations  for  burrowing 
and  probably  wiggle  through  existing  cracks  and  insect 
burrows  in  the  soil.  Their  minute,  slender  bodies  are  vul- 
nerable to  attack  by  the  soldier  castes  of  ants  and  ter- 
mites, and  they  therefore  probably  depend  on  chemical 
camouflage  to  avoid  detection.  These  chemicals  may  be 
acquired  passively,  or  secondarily  modified,  from  their 
food.  Such  dependence  on  specific  chemical  camouflage 
may  result  in  co-dependence  of  different  thread  snakes 
on  specific  prey  species.  This  may  in  turn  account  for 
the  existence  of  numerous  cryptic  taxa  within  morpho- 
logically conservative  species  complexes.  All  species  are 
oviparous,  laying  a small  number  (1-7)  of  minute  elon- 
gate eggs  that  are  unusually  attached  like  a string  of  sau- 
sages (Branch  1998). 

Most  of  the  10  thread  snake  species  in  the  Atlas  region  are 
classified  as  Least  Concern,  but  L.  telloi  has  a restricted 
range  and  is  considered  Near  Threatened,  while  L.  sylvi- 
colus  is  treated  as  Data  Deficient  because  its  taxonomic 
status  and  range  boundaries  are  uncertain.  The  conserva- 
tion status  of  the  undescribed  species  alluded  to  by  Adal- 
steinsson etal.  (2009)  is  unknown. 
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Genus  Leptotyphlops  Fitzinger, 


The  greatly  reduced  nominate  genus  Leptotyphlops  is  re- 
tained for  a group  of  18-22  species  (Broadley  & Broadley 
1999;  Adalsteinsson  et  al.  2009;  Uetz  2012)  that  occur 
in  southern  and  East  Africa.  Detailed  morphological  stud- 
ies of  local  species  (Broadley  & Watson  1976;  Broadley  & 
Broadley  1999;  Broadley  & Wallach  1997a, b)  have  only 
partially  uncovered  the  extent  of  thread  snake  diversity 
in  the  Atlas  region.  This  existing  taxonomy  has  neverthe- 
less been  used  for  the  current  assessment  pending  fuller 
molecular  studies  (W.R.  Branch  & S.B.  Hedges  in  prep.). 


1843 — typical  thread  snakes 


These  small,  slender,  harmless  snakes  live  underground 
and  feed  mostly  on  ant  pupae  (Webb  et  al.  2000b).  Fe- 
males lay  small  clutches  of  3-7  eggs  (Branch  1998). 
Most  of  the  seven  described  species  in  the  Atlas  region  are 
listed  as  Least  Concern,  but  L telloi  has  a restricted  range 
and  is  considered  Near  Threatened,  while  L.  sylvicolus  is 
treated  as  Data  Deficient  because  its  taxonomic  status  and 
distribution  are  uncertain.  The  latter  species  may  in  fact 
consist  of  a few  highly  restricted  cryptic  species  that  could 
be  of  conservation  concern. 


Leptotyphlops  distant i Boulenger,  1892 

DISTANT’S  THREAD  SNAKE; 

DISTANT’S  WORM  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  This  species  formed  part  of  the  Leptotyphlops 
scutifrons  species  complex  (Broadley  & Wallach  2007a). 
However,  Adalsteinsson  et  al.  (2009)  noted  that  many 
species  groups  recognised  previously  are  paraphyletic, 
and  they  therefore  refrained  from  recognising  such  groups. 
The  status  of  the  apparently  isolated  population  in  KwaZu- 
lu-Natal should  be  investigated. 

Distribution:  Endemic  to  southern  Africa  and  limited  to 
the  northeastern  and  eastern  parts  of  South  Africa  and 
adjacent  Mozambique,  possibly  extending  into  Swaziland 
(Branch  1998).  There  is  an  isolated  population  in  north- 
eastern KwaZulu-Natal. 

Habitat:  Occurs  in  mesic  habitats,  ranging  from  sea  level 
to  the  Highveld.  Found  under  logs  and  stones  and  among 
the  roots  of  grasses,  at  altitudes  of  250-1  600  m (Jacob- 
sen 1989). 

Bioregion:  Lowveld;  Central  Bushveld;  Mopane;  Mesic 
Highveld  Grassland;  Dry  Highveld  Grassland  (marginal). 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Leptotyphlops  incognitus 
Broadley  & Watson,  1976 

INCOGNITO  THREAD  SNAKE; 

INCOGNITO  WORM  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 

Taxonomy:  This  species  has  a complicated  taxonomic  his- 
tory. It  was  initially  described  as  a subspecies  of  Lepto- 
typhlops conjunctus  (Broadley  & Watson  1976),  which 
itself  has  been  treated  as  either  a full  species  or  a sub- 
species of  the  widespread  L.  scutifrons.  It  was  raised  to 
species  status  within  the  L.  scutifrons  species  complex 
by  Broadley  & Broadley  (1999).  Recent  molecular  stud- 
ies (Adalsteinsson  et  al.  2009)  revealed  numerous  cryp- 
tic species  within  the  L.  scutifrons/conjunctus  complex, 
including  L.  incognitus.  Further  studies,  including  those 
using  DNA  sequences  from  topotypic  material  (Mutare, 
Zimbabwe),  are  required  to  determine  whether  L.  incogni- 
tus is  composite.  The  current  assessment  is  conservative 
and  based  on  the  latest  concept  of  the  species  (Broadley 
& Broadley  1999). 

Distribution:  Occurs  from  southern  Zambia,  southern  Ma- 
lawi, northern  and  eastern  Zimbabwe,  and  central  and 
southern  Mozambique,  southwards  to  Swaziland  and  the 
northeastern  parts  of  South  Africa,  including  the  provinces 
of  Limpopo,  Gauteng,  Mpumalanga  and  KwaZulu-Natal 
(Broadley  & Broadley  1999).  Two  outlier  records  shown 
on  the  map,  at  QDGSs  2525DD  and  2729AA  (see  Jacob- 
sen 1989),  require  confirmation. 

Habitat:  Found  mainly  in  mesic  environments,  under 
rocks  and  rotting  logs  and  amongst  the  roots  of  grass- 
es adjacent  to  boulders,  at  elevations  of  200-1  600  m 
(Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt. 


Leptotyphlops  incognitus — Farm  Hippo,  Komati  River  Valley,  MPM  W.R.  Branch 


Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Leptotyphlops  jacobseni 
Broadley  & Broadley,  1999 

JACOBSEN’S  THREAD  SNAKE; 

JACOBSEN’S  WORM  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 
Endemic 

Taxonomy:  Previously  treated  as  a northern  population  of 
Leptotyphlops  nigricans  (Broadley  1990b)  but  since  de- 
scribed as  a separate  species  (Broadley  & Broadley  1999). 


Leptotyphlops  jacobseni — The  Downs,  LIMP  W.D.  Haacke 


Distribution:  Endemic  to  northern  Mpumalanga  and  south- 
ern Limpopo,  South  Africa  (Broadley  & Broadley  1999). 

Habitat:  Restricted  to  the  grasslands  of  the  Afromontane 
region  (1  300-1  700  m)  where  it  has  been  found  under 
stones  and  in  old  termitaria  (Jacobsen  1989;  Broadley  & 
Broadley  1999). 
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Bioregion:  Mesic  Highveld  Grassland;  Central  Bushveld. 

Assessment  rationale:  Has  a relatively  restricted  range  but 
is  abundant  and  not  threatened. 

Conservation  measures:  None  recommended. 


Leptotyphlops  nigricans  (Schlegel,  1839) 
BLACK  THREAD  SNAKE;  BLACK  WORM  SNAKE 
Graham  J.  Alexander 

Global:  Least  Concern 
Endemic 

Taxonomy:  Broadley  & Broadley  (1999)  recognised  that 
the  disjunct  northern  populations  previously  assigned  to 
Leptotyphlops  nigricans  (e.g.  Broadley  & Watson  1976; 
Branch  1998)  represented  different  species  which  they  de- 
scribed as  L.  jacobseni  and  L.  kafue.  They  also  restricted 
L.  nigricans  to  the  two  southern  Cape  provinces.  However, 
recent  molecular  studies  have  revealed  deep  genetic  di- 
vergence between  Western  and  Eastern  Cape  populations 
that  may  indicate  separate  species  status  (Adalsteinsson 
et  al.  2009).  The  area  of  separation  or  overlap  between 
the  putative  Cape  species  is  unknown  and  the  Atlas  as- 
sessment is  based  on  the  current  concept  of  the  species 
(i.e.  Broadley  & Broadley  1999). 

Distribution:  Endemic  to  the  Western  and  Eastern  Cape 
provinces,  South  Africa  (Broadley  & Broadley  1999). 

Habitat:  Strictly  subterranean  in  habits,  but  little  is  known 
about  its  habitat. 

Biome:  Fynbos;  Albany  Thicket;  Forests;  Grassland;  Sa- 
vanna (marginal). 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Leptotyphlops  nigricans — Commonage,  Grahamstown,  EC  W.R.  Branch 


Leptotyphlops  scutifrons  (Peters,  1854) 
PETERS’  THREAD  SNAKE;  PETERS’  WORM  SNAKE 
William  R.  Branch  & Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  The  species  complex  to  which  these  snakes  be- 
long has  a convoluted  taxonomic  history.  Taxonomy  of  the 
group  is  only  now  being  unravelled  with  the  aid  of  mo- 
lecular analyses  (Adalsteinsson  et  al.  2009).  Previously, 
Leptotyphlops  conjunctus  and  L.  incognitus  were  treated 
as  full  species,  or  as  subspecies  of  L.  scutifrons  (Broadley 
& Watson  1976;  Broadley  & Broadley  1999;  Broadley  & 
Wallach  2007a).  Moreover,  additional  subspecies  of  L scu- 
tifrons are  recognised  in  East  Africa  (Broadley  & Wallach 
2007a)  and  the  status  of  old,  poorly  known  names  such 
as  L conjunctus  lepezi  remain  unresolved.  A preliminary 
molecular  phylogeny  (Adalsteinsson  et  al.  2009)  has  also 
identified  numerous  undescribed  cryptic  species  within  the 
L.  scutifrons/conjunctus/incognitus  complex  that  require 
fuller  analysis.  For  this  assessment,  we  follow  Broadley  & 
Broadley  (1999)  in  recognising  two  subspecies  (L  s.  scu- 
tifrons, L.  s.  conjunctus)  in  the  Atlas  region. 

Distribution:  Occurs  from  Tanzania  in  the  north,  through 


Zimbabwe  and  Botswana,  as  far  south  as  the  Eastern  Cape 
in  South  Africa.  It  occurs  in  the  eastern  and  central  parts  of 
the  Atlas  region,  including  Swaziland  and  western  Lesotho 
(Broadley  & Broadley  1999;  Broadley  & Wallach  2007a). 
The  extensive  overlap  in  distributions  of  the  putative  sub- 
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Leptotyphlops  scutifrons  scutifrons — E of  Tshipise,  LIMP  M.  Burger 


species  emphasises  the  unsatisfactory  nature  of  the  cur- 
rent taxonomy,  but  also  indicates  that  museum  curators 
and  researchers  have  difficulty  distinguishing  between  the 
two  taxa  using  the  supposedly  diagnostic  characters. 

Habitat:  Strictly  subterranean  in  habits  and  found  in  a 
wide  variety  of  soil  types  (Branch  1998).  A specialist  that 
feeds  on  ant  eggs  and  their  larvae  (Webb  et  al.  2000b). 


Leptotyphlops  scutifrons  conjunctus— Hogsback,  EC  W.R.  Branch 


Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Nama-Karoo  (marginal). 

Assessment  rationale:  Widespread  and  common. 

Conservation  measures:  Some  of  the  populations  identi- 
fied by  Adalsteinsson  et  al.  (2009)  as  possible  new  spe- 
cies may  have  restricted  ranges  and  may  later  require  sep- 
arate conservation  assessments. 


Leptotyphlops  sylvicolus 
Broadley  & Wallach,  1997 

FOREST  THREAD  SNAKE; 

SOUTHERN  FOREST  WORM  SNAKE 

Graham  J.  Alexander 

Global:  Data  Deficient 
Endemic 

Taxonomy:  Broadley  & Broadley  (1999)  recorded  L.  sylvi- 
colus from  three  isolated  populations  in  forest  habitats  on 
the  east  coast  of  South  Africa.  Recent  Atlas  records  from 
grassland  habitat  in  the  former  Transkei  are  of  specimens 
that  do  not  fully  conform  to  the  morphology  of  this  spe- 
cies, and  the  deep  genetic  divergence  within  this  species 
complex  (Adalsteinsson  et  al.  2009)  indicates  the  pres- 
ence of  a number  of  undescribed  species  that  may  have 
more  restricted  ranges  and  that  may  be  of  significant  con- 
servation concern. 

Distribution:  Endemic  to  South  Africa.  Occurs  in  coast- 
al northeastern  KwaZulu-Natal,  central-eastern  KwaZu- 
lu-Natal and  coastal  Transkei,  Eastern  Cape  (Broadley 
& Wallach  2009).  Specimens  from  the  Matatiele  area 
(QDGS  3028DB)  of  inland  Eastern  Cape,  collected  during 
a SARCA  field  trip,  were  provisionally  assigned  to  this  spe- 
cies by  Adalsteinsson  et  al.  (2009)  and  this  locality  has 
been  included  on  the  map. 

EOO:  57  200  km2  (confidence:  low);  AOO:  296  km2  (con- 
fidence: low). 

Habitat:  Subterranean  in  habits.  Eastern  populations  in- 
habit forested  areas  (Broadley  & Broadley  1999)  but  spec- 
imens from  the  Matatiele  area  of  the  Eastern  Cape  were 
collected  in  montane  grassland. 

Vegetation  type:  FOz  5 Scarp  Forest;  FOz  3 Southern  Mist- 
belt  Forest;  CB  1 Maputaland  Coastal  Belt;  Gs  10  Draken- 
sberg Foothill  Moist  Grassland. 
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Assessment  rationale:  There  is  concern  over  the  taxonom- 
ic status  of  the  different  populations  of  Leptotyphlops  syl- 
vicolus  and  for  this  reason,  it  is  assessed  as  Data  Deficient. 
It  appears  to  be  restricted  to  forest  patches  (excluding  the 
Matatiele  population),  most  of  which  are  small  and  isolat- 
ed. Because  of  this,  it  is  thought  to  have  a restricted  range 
with  an  AOO  below  the  Endangered  threshold  [B2].  The 
range  may  also  be  severely  fragmented  [B2a]  and  under 
threat  from  deforestation,  often  for  coastal  development, 
resulting  in  a continuing  decline  in  habitat  and  population 
size  [B2b(ii,iii,iv,v)]. 


Threats:  In  KwaZulu-Natal  the  species  is  restricted  to  a 
few  indigenous  forest  patches  along  the  coast,  many  of 
which  are  undergoing  rapid  transformation  (CSIR  2008). 
There  is  little  potential  for  dispersal  between  patches  of 
suitable  habitat. 

Conservation  measures:  Protect  suitable  habitat.  If  the 
four  isolated  populations  prove  to  be  separate  species, 
and/or  if  additional  cryptic  species  are  present,  these  will 
have  very  restricted  ranges  and  their  conservation  status 
should  be  re-evaluated. 


Leptotyphlops  telloi 
Broadley  & Watson,  1976 
TELLO’S  THREAD  SNAKE;  TELLO’S  WORM  SNAKE 
Graham  J.  Alexander 

Global:  Near  Threatened 

Taxonomy:  The  relationships  of  this  species  to  other  popu- 
lations in  the  Leptotyphlops  scutifrons/conjunctus  com- 
plex requires  further  study. 

Distribution:  Endemic  to  the  Lebombo  Mountains  on  the 
border  between  Swaziland  and  Mozambique  (Broadley  & 
Broadley  1999).  Boycott  (1992b)  confirmed  the  pres- 
ence of  this  species  in  Swaziland  (Mambane  and  Umbu- 
luzi  Gorge),  but  it  has  not  yet  been  recorded  from  South 
Africa. 

EOO:  5 400  km2  (confidence:  medium);  AOO:  3 038  km2 
(confidence:  medium). 

Habitat:  Strictly  subterranean  in  habits  and  restricted  to 
mountainous  areas  (Broadley  & Broadley  1999). 

Vegetation  type:  SVI  16  Southern  Lebombo  Bushveld;  SVI 
5 Tshokwane-Hlane  Basalt  Lowveld. 

Assessment  rationale:  Has  a restricted  range  (EOO  ap- 
proaches the  Endangered  threshold)  and  is  rarely  found. 
It  is  also  likely  to  be  experiencing  some  reduction  in 
AOO  as  well  as  population  size  due  to  reduction  in  qual- 


Leptotyphlops telloi — N of  Umbuluzi  Gorge,  Swaziland  (TM  55433) 

W.R.  Schmidt 


ity  of  habitat.  The  species  is  therefore  classified  as  Near 
Threatened. 

Threats:  Threats  include  extensive  sugarcane  farming 
within  the  range,  and  transformation  of  land  due  to  sub- 
sistence farming  and  development  of  rural  villages. 

Conservation  measures:  Protect  suitable  habitat  within 
the  range. 


Leptotyphlops  telloi— N of  Umbuluzi  Gorge,  Swaziland  (TM  55433) 

W.R.  Schmidt 
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Genus  Myriopholis  Hedges,  Adalsteinsson  & Branch,  2009 
— many-scaled  thread  snakes 


The  genus  Myriopholis  contains  24  species,  most  from 
the  former  Leptotyphlops  longicaudus  group  (Broadley 
& Wallach  2007a;  Uetz  2012),  with  three  isolated  spe- 
cies from  Socotra  Island  included  provisionally.  The  vari- 
ous species  are  distributed  throughout  Africa  (north  and 
south  of  the  Sahara  Desert),  the  Arabian  Peninsula  and 
southwestern  Asia  (Turkey,  Iran,  Pakistan  and  northwest- 


ern India).  Members  of  this  genus  are  distinguished  from 
Leptotyphlops  and  Namibiana  by  their  higher  numbers 
of  subcaudals,  a (usually)  white  ventrum  and  semilunate 
cloacal  shield.  Females  lay  two  or  more  eggs  in  summer 
(Branch  1998).  The  only  species  in  the  Atlas  region  {M. 
longicauda)  is  widespread  and  common  and  not  of  con- 
servation concern. 


Myriopholis  longicauda  (Peters,  1854) 

LONG-TAILED  THREAD  SNAKE; 

LONG-TAILED  WORM  SNAKE 

Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Molecular  studies  have  revealed  deep  genet- 
ic divergence  between  leptotyphlopid  species,  and  the 
Leptotyphlops  longicaudus  species  complex  has  been 
transferred  to  the  new  genus  Myriopholis  (Adalsteinsson 
et  al.  2009).  Some  northern  populations  in  East  Africa 
have  been  assigned  to  new  or  revived  species  (Broadley  & 
Wallach  2007a)  but  further  cryptic  species  await  descrip- 
tion (W.R.  Branch  pers.  comm.). 

Distribution:  Distributed  from  Zambia  and  Malawi  south- 
wards to  South  Africa  (Limpopo  and  eastern  Mpumalan- 
ga) and  Swaziland,  reaching  its  western  limits  in  Zimba- 
bwe and  eastern  Botswana  (Broadley  & Broadley  1999). 

Habitat:  Subterranean  in  habits,  occurring  in  a wide  range 
of  mesic  soils.  Found  under  rocks  on  soil  at  altitudes  of 
200-1  400  m (Jacobsen  1989). 

Biome:  Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


1 t**  1 I20*  1 

Mvrinnhnlis  innpir.auria 

24* 

26° 

— 

28*. 

32* 

24*$ 

1 

■ B 

2S* 

■^1/ 

Oh 

V 

VJ7 

V 

— 1 

r 

\ 

30  * 

/ 

> 

X 

r 

32* 

34* 

LEPTOTYPHLOPIDAE 


SURICATA  1 (2014) 


325 


Genus  Namibiana  Hedges,  Adalsteinsson  & Branch,  2009 — Namib 

thread  snakes 


The  five  species  in  the  genus  Namibiana  occur  in  southwest- 
ern Africa,  including  South  Africa  (two  species),  Namibia 
(two  species)  and  Angola  (two  species)  (Adalsteinsson  et  al. 
2009).  These  snakes  are  distinguished  from  Leptotyphlops 


and  Myriopholis  by  the  combination  of  a semilunate  cloacal 
shield,  higher  mid-dorsal  scale  counts  and  a more  elongate 
body.  In  the  Atlas  region,  N.  gracilior  and  N.  occidentalis  are 
widespread  and  common  and  not  of  conservation  concern. 


Namibiana  gracilior  (Boulenger,  1910) 

SLENDER  THREAD  SNAKE; 

SLENDER  WORM  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Molecular  studies  (Adalsteinsson  et  al.  2009) 
indicate  deep  genetic  divergence  between  many  leptoty- 
phlopid  species.  Members  of  the  Leptotyphlops  rostratus 
group  {sensu  Broadley  & Broadley  1999,  i.e.  L.  rostratus , 
L.  occidentalis,  L.  gracilior,  L.  labia  I is,  L.  latifrons ) have 
been  placed  in  the  new  genus  Namibiana.  The  status  of 
the  isolated  population  in  southern  Namibia  should  be  in- 
vestigated using  molecular  data. 

Distribution:  Endemic  to  the  southwestern  parts  of  south- 
ern Africa.  Occurs  in  the  western  half  of  the  Western  Cape 
and  the  adjacent  southwestern  parts  of  the  Northern 
Cape,  with  an  isolated  population  in  southern  Namibia 
(Broadley  & Broadley  1999). 

Habitat:  Subterranean  in  habits  but  often  found  in  old  ter- 
mitaria  (Branch  1998). 

Biome:  Succulent  Karoo;  Fynbos. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Namibiana  gracilior—  Clan  william  district,  WC  W.D.  Haacke 
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Namibiana  occidentalis 
(FitzSimons,  1962) 

WESTERN  THREAD  SNAKE; 

WESTERN  WORM  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 

Taxonomy:  Molecular  studies  (Adalsteinsson  et  al.  2009) 
indicate  deep  genetic  divergences  between  many  leptoty- 
phlopid  species.  Members  of  the  Leptotyphlops  rostratus 
group  {sensu  Broadley  & Broadley  1999,  i.e.  L.  rostratus , 
L.  occidentalis,  L.  gracilior,  L.  labial  is,  L.  latifrons)  have 
been  placed  in  the  new  genus  Namibiana. 

Distribution:  Occurs  in  western  and  southern  Namibia, 
just  entering  the  Northern  Cape,  South  Africa  (Broadley 
& Broadley  1999). 

Habitat:  Strictly  subterranean  in  habits  and  restricted  to 
arid  environments. 

Bioregion:  Richtersveld;  Southern  Namib  Desert;  Bush- 
manland;  Gariep  Desert;  Kalahari  Duneveld. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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CHAPTER  20 

Family  Pythonidae 


James  Harvey  & Graham  J.  Alexander 


The  pythons  form  a clade  that  is  well  supported  by  mor- 
phological and  molecular  data  (Underwood  & Stimson 
1990;  Kluge  1991;  Lawson  et  al.  2004;  Noonan  & 
Chippindale  2006;  Vidal  et  al.  2007b).  Although  pre- 
viously considered  to  be  part  of  the  Boidae,  several  re- 
cent molecular  studies  have  shown  Pythonidae  to  be  only 
distantly  related  to  boids.  Pythonidae  appears  to  form  a 
monophyletic  clade  with  the  families  Loxocemidae  and 
Xenopeltidae,  with  Loxocemidae  the  closest  relative  to 
Pythonidae  (Slowinski  & Lawson  2002;  Wilcox  et  al. 
2002;  Vidal  & Hedges  2004;  Lee  et  al.  2007;  Vidal  et 
al.  2007b).  Noonan  & Chippindale  (2006)  also  recovered 
Loxocemidae  as  a sister  taxon  to  Pythonidae,  but  found 
Xenopeltis  (Xenopeltidae)  to  be  more  closely  allied  to 
Asian  anilioids  and  to  the  Caenophidia. 

Pythons  are  found  throughout  much  of  sub-Saharan  Af- 
rica, Southeast  Asia,  Papua  New  Guinea  and  Australia. 
There  are  41  recognised  species  in  nine  genera  (Kluge 
1993b;  Rawlings  et  al.  2008;  Schleip  2008;  Schleip  & 
O’Shea  2010;  Uetz  2012).  These  include  new  species  re- 
cently identified  in  the  genera  Python  (Keogh  etal.  2001), 
Morelia  (Harvey  et  al.  2000;  Rawlings  & Donellan  2003) 
and  Leiopython  (Schleip  2008).  Python  reticulatus  and  P. 
timoriensis  have  been  transferred  to  the  genus  Brogham- 
merus  (Rawlings  et  al.  2008).  Most  python  genera  and 
species  are  restricted  to  the  Australo-Papuan  region,  with 
seven  genera  occurring  there  (Rawlings  et  al.  2008).  Only 
one  genus,  namely  Python,  is  found  in  Africa,  where  four 


species  occur.  Python  natalensis  is  the  only  species  that 
occurs  within  the  Atlas  region. 

In  the  Atlas  region,  P.  natalensis  is  widespread  in  warm, 
mesic  habitats,  including  woodland  and  forest,  and  par- 
ticularly in  rocky  and  riverine  areas.  It  is  active  at  night 
and  during  the  day,  frequently  basking  in  winter.  Pythons 
are  terrestrial,  but  will  take  to  water  to  seek  refuge  or  to 
capture  prey.  This  is  the  largest  snake  species  in  the  At- 
las region,  where  it  reaches  lengths  of  nearly  5 m.  Adult 
pythons  usually  ambush  their  prey,  but  young  snakes  may 
hunt  more  actively.  A variety  of  prey  items  are  taken  by  P. 
natalensis,  including  antelope,  monkeys,  birds,  fish  and 
lizards.  Even  crocodiles  may  be  taken  and  these,  like  all 
other  prey,  are  killed  by  constriction  (Alexander  & Marais 
2007).  The  killing  of  humans  by  pythons  has  been  re- 
corded but  is  rare  (Branch  & Haacke  1980).  Mating  in 
P.  natalensis  takes  place  from  June  to  September,  and 
females  lay  30-100  eggs  (Alexander  & Marais  2007).  Fe- 
male pythons  coil  around  their  eggs  and  rely  on  basking 
to  warm  their  bodies  and  thus  effectively  keep  their  eggs 
warm.  As  a result,  the  distribution  of  this  species  is  limited 
to  areas  with  adequate  ambient  temperatures  that  support 
hatching  success  (Alexander  2007). 

Python  natalensis  was  previously  considered  as  Vulner- 
able (Branch  1988a)  and  is  currently  listed  as  a CITES  II 
species.  In  this  assessment  it  is  classified  as  Least  Con- 
cern. 
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Genus  Python  Daudin,  1803 — pythons 


The  genus  Python  is  distributed  throughout  sub-Saharan 
Africa  and  Southeast  Asia.  There  are  10  extant  species  in 
the  genus  (Uetz  2012).  Python  natalensis,  P.  breitenstei- 
ni  and  P.  brongersmai  are  now  all  recognised  as  valid  spe- 
cies (Broadley  1999a;  Keogh  etal.  2001;  Schleip  & O’Shea 
2010),  while  P.  reticulatus  and  P.  timoriensis  were  recently 
transferred  to  Broghammerus  (Rawlings  et  al.  2008).  Four 
species  are  found  in  Africa,  namely  P.  anchietae , P.  regius , 


P.  sebae  and  P.  natalenis,  but  only  the  latter  occurs  in  the 
Atlas  region  where  it  is  restricted  to  the  north  and  east.  It 
occurs  in  mesic  habitats,  particularly  in  rocky  and  riparian 
areas,  where  it  feeds  on  a variety  of  mammals,  birds,  reptiles 
and  fish.  From  30  to  100  eggs  are  laid  in  spring  (Alexander 
2007).  Python  natalensis  was  previously  listed  as  Vulner- 
able (Branch  1988a)  but  it  currently  does  not  meet  the  cri- 
teria to  be  considered  threatened  or  even  Near  Threatened. 


Python  natalensis  A.  Smith,  1840 

SOUTHERN  AFRICAN  PYTHON 

Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Raised  to  specific  status  by  Broadley  (1999a) 
based  on  morphological  characters.  Although  the  current 
taxonomic  arrangement  appears  appropriate,  a genetic 
analysis  is  needed  to  conclusively  resolve  the  relation- 
ship between  Python  natalensis  and  P.  sebae  (Alexander 
2007).  The  exact  ranges  of  the  two  species,  particularly 
in  areas  of  possible  sympatry  in  East  and  Central  Africa, 
have  not  yet  been  accurately  delineated. 

Distribution:  Endemic  to  the  southern  half  of  Africa.  Oc- 
curs from  the  equator  southwards  to  the  northern  and 
eastern  parts  of  South  Africa  (Alexander  2007),  including 
the  northeastern  parts  of  the  Northern  Cape,  and  Swazi- 
land. In  the  west  the  species  only  reaches  as  far  north  as 
the  northern  border  of  Angola,  but  appears  to  penetrate 
farther  north  in  the  east  at  elevated  altitudes  on  the  east- 
ern and  western  arcs  of  the  Rift  Valley  (Broadley  1999a). 
The  southernmost  population,  in  the  Eastern  Cape,  is  iso- 
lated from  other  populations  by  a distance  of  more  than 
350  km.  This  population  was  thought  to  have  been  ex- 
tirpated in  the  early  part  of  the  twentieth  century  (FitzSi- 
mons  1962),  but  occasional  records  from  the  region  (e.g. 
Alicedale  3326AC,  1980s,  W.R.  Branch  unpubl.  data) 
indicate  that  small  populations  may  still  survive  there. 
Specimens  were  introduced  into  the  Andries  Vosloo  Kudu 
Reserve  (3326BA)  in  the  early  1980s,  and  subsequent 
records,  including  records  of  hatchlings,  indicate  that  the 
introduction  was  successful,  at  least  in  the  short  term 
(W.R.  Branch  unpubl.  data).  Apart  from  the  Alicedale  and 
Andries  Vosloo  populations,  all  other  populations  in  the 
Eastern  Cape  are  now  considered  extirpated,  as  there  have 
not  been  any  reports  of  their  continued  existence  within 
the  last  50  years. 

Habitat:  Found  in  a wide  variety  of  habitats  but  usually 
in  riverine  or  rocky  areas,  and  often  in  association  with 
large  animal  burrows.  Although  more  abundant  in  low- 
lying  areas,  it  may  occur  on  lower  mountain  slopes  if  suit- 
able rocky  refugia  are  available  (Alexander  2007). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Albany 
Thicket;  Grassland. 


1 $*1 

_ Python  natalensis 


Python  natalensis  W.R.  Schmidt 


make  P.  natalensis  especially  sensitive  to  habitat  transfor- 
mation and  fragmentation.  This  has  resulted  in  declines 
or  extirpation  of  several  populations  (FitzSimons  1962; 
Alexander  1990),  but  these  have  not  been  sufficiently  ex- 
tensive for  the  species  to  be  classified  as  threatened.  Fur- 
thermore, significant  immigration  of  reproductively  mature 
individuals  from  surrounding  areas  into  the  Atlas  region 
is  expected.  This  regional  assessment  is  therefore  Least 
Concern. 


Assessment  rationale:  Although  the  species  is  wide- 
spread, the  large  size  of  individuals,  the  relatively  low 
densities  of  populations,  and  its  status  as  a top  predator, 


Conservation  measures:  Measure  population  densities 
and  investigate  the  species’  spatial  ecology  in  order  to  es- 
timate the  minimum  area  needed  to  sustain  populations. 
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CHAPTER  21 

Family  Viperidae 


Andrew  A.  Turner  & William  R.  Branch 


The  family  Viperidae  is  monophyletic  (Wuster  et  al.  2008) 
and  consists  of  38  genera  and  315  species  (Uetz  2012). 
Studies  on  Asian  and  Neotropical  crotalines  have  resulted 
in  the  recognition  of  numerous  new  genera,  some  of  which 
remain  controversial.  Representatives  of  the  family  occur 
on  all  continents  except  Australia  and  Antarctica.  The  fam- 
ily comprises  two  well-defined  radiations:  pit  vipers  (Crota- 
linae)  distributed  mainly  in  Asia  and  the  Americas,  and  Old 
World  adders  (Viperinae)  restricted  mainly  to  the  western 
Palaearctic  and  Africa.  African  night  adders  {Causus)  share 
a number  of  putatively  primitive  features,  e.g.  oviparity  and 
enlarged  head  shields,  that  have  led  to  the  assumption 
by  McDiarmid  et  al.  (1999)  that  they  are  basal  viperids, 
sometimes  placed  in  a separate  subfamily  Causinae.  How- 
ever, recent  molecular  phylogenetic  studies  (Nagy  et  al. 
2005;  Wuster  et  al.  2008)  have  shown  that  Causus  is 
nested  within  the  viperines,  obviating  the  need  for  a sepa- 
rate subfamily.  Only  the  Viperinae  occur  in  Africa. 

Viperidae  is  represented  in  Africa  by  11  genera:  Bitis,  Cau- 
sus, Athens,  Montatheris,  Proa  then's,  Echis,  Cerastes, 
Pseudocerastes,  Daboia,  Vipera  and  Macrovipera  (Spawls 
& Branch  1995;  Lenk  et  al.  2001).  The  monotypic  genus 
Adenorhinos  has  been  placed  in  the  synonomy  of  Athens 
(Lenk  et  al.  2001;  Wuster  et  al.  2008;  Branch  & Bayliss 
2009).  In  the  Atlas  region  there  are  currently  11  species 
of  Bitis  and  two  species  of  Causus.  An  additional  genus, 
Proatheris,  occurs  elsewhere  in  southern  Africa  and  be- 
yond. Distinct  phylogenetic  clades  have  been  identified 
within  Bitis  and  a number  of  subgenera  recognised  (see 
Chapter  2). 

Members  of  this  family  all  have  highly  enlarged  tubular 
fangs  that  are  positioned  towards  the  front  of  the  mouth. 
They  can  rotate  forward  during  biting  and  swallowing,  but 
lie  flat  against  the  roof  of  the  mouth  when  not  in  use.  Most 
species  have  thick-set,  or  at  least  short,  bodies  compared 
to  typical  colubrids,  and  a wide  head  that  is  distinct  from 


the  neck.  The  night  adders,  Causus,  have  smaller  fangs, 
enlarged  head  shields,  narrower  heads  and  more  slender 
bodies  than  Bitis. 

Female  Bitis  give  birth  to  young  (usually  16-43  per  litter 
in  the  large  species  B.  arietans  and  B.  gabonica-,  3-15 
per  litter  in  the  other,  smaller  species),  whereas  female 
Causus  lay  6-26  eggs  per  clutch  (Branch  1998).  The  Puff 
Adder  {B.  arietans)  is  unusual  in  that  very  large  Ugandan 
females  can  give  birth  to  extremely  large  litters  of  up  to 
156  young  (Janecek  1976).  Many  of  the  smaller  species 
of  Bitis  feed  largely  on  lizards,  while  the  larger  species 
feed  primarily  on  rodents.  Their  large  gape  and  body  girth 
allow  adders  to  consume  very  large  meals  in  relation  to 
their  body  size  (see  Branch  et  al.  2002).  Night  adders 
{Causus)  prey  mainly  on  frogs. 

All  African  viperids  have  very  long  fangs  and  produce  ven- 
om capable  of  causing  serious  injury  to  humans.  Because 
the  larger  Bitis  species  can  inflict  fatal  bites,  they  are  of- 
ten persecuted  by  humans.  The  larger  species,  such  as  B. 
arietans  and  B.  gabonica,  are  harvested  for  food  in  some 
parts  of  Africa  (e.g.  Fa  & Gracia  Yuste  2001;  Mawoung 
2006).  Despite  this,  B.  arietans  is  a very  common  snake 
in  the  Atlas  region  and  B.  gabonica  is  very  widespread 
outside  the  Atlas  region  (Spawls  et  al.  2002).  Several  Bi- 
tis species  are  popular  in  the  pet  trade  and  this  is  a cause 
of  concern  for  species  with  limited  distributions,  such  as 
B.  albanica. 

Neither  species  of  Causus  is  of  conservation  concern.  Bitis 
albanica  is  regarded  as  Critically  Endangered,  B.  inornata 
as  Endangered,  B.  armata  as  Vulnerable  and  B.  gabonica 
as  Near  Threatened.  The  main  threat  to  these  species  is 
habitat  loss.  Bitis  schneideri  was  treated  as  Vulnerable  by 
the  IUCN  (1996),  while  B.  xeropaga  was  classified  as  Pe- 
ripheral in  the  Red  Data  Book  (Branch  1988a),  but  both 
species  are  now  classified  as  Least  Concern. 
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Genus  Bitis  Gray,  1842 — African  adders 


Bitis  is  a diverse  genus  containing  17  species  (Uetz 
2012).  All  of  these  are  endemic  to  Africa  except  B.  ari- 
etans , which  extends  marginally  into  the  Arabian  Peninsu- 
la. There  are  five  main  clades  in  this  genus:  i)  Puff  Adder 
{B.  arietans),  ii)  large  bodied-taxa  {Bitis  gabonica,  B.  rhi- 
noceros, B.  nasi  corn  is),  iii)  dwarf  adders  (B.  albanica,  B. 
armata , B.  atropos,  B.  inornata,  B.  rubida,  B.  xeropaga), 
iv)  desert  adders  {B.  cauda  I is,  B.  cornuta,  B.  peringueyi, 
B.  schneideri),  and  v)  Kenya  Horned  Viper  {B.  worthing- 
toni ) (Lenk  et  al.  1999).  A number  of  subgenera  have 
been  proposed  for  these  clades  (see  discussion  in  Chapter 
2).  The  phylogenetic  positions  of  B.  heraldica  from  Angola 
and  B.  parviocula  from  Ethiopia  are  unknown.  Several  of 
these  species  show  substantial  genetic  and  morphological 
divergence  across  their  ranges.  Taxonomic  amendments 
are  in  progress  and  are  likely  to  increase  the  number  of 
described  species.  Currently  11  species  of  Bitis  are  known 
from  the  Atlas  area,  but  cryptic  taxa  within  B.  atropos 
are  likely  to  increase  this  count  (Kelly  et  al.  2009a).  Four 
species  {B.  armata,  B.  albanica,  B.  rubida,  B.  inornata) 
are  endemic  to  the  Cape  provinces  of  South  Africa  and  all 


except  B.  rubida  have  small  ranges,  appear  to  be  habitat 
specialists  and  are  seldom  encountered.  The  diet  of  Bitis 
is  varied  and  includes  an  assortment  of  small  vertebrates. 
Females  of  the  two  large  Bitis  {B.  arietans,  B.  gabonica) 
in  th e Atlas  region  give  birth  to  large  litters  of  16-43  young 
(the  very  large  Ugandan  B.  a.  arietans  may  give  birth  to 
156  young;  Janecek  1976).  Females  of  smaller  species 
produce  only  3-15  young  per  litter  (Branch  1998).  All 
dwarf  adders  are  valued  in  the  pet  trade  and  related  col- 
lecting is  a threat  especially  to  B.  albanica,  B.  armata  and 
B.  inornata.  Bitis  albanica  is  considered  Critically  Endan- 
gered, B.  inornata  is  treated  as  Endangered,  B.  armata 
as  Vulnerable  and  B.  gabonica  as  Near  Threatened.  The 
main  threats  to  these  species  are  habitat  loss  due  to  ru- 
ral and  urban  development,  and  habitat  degradation  due 
to  poor  land  management  which  may  result  in  increasing 
numbers  of  invasive  plant  species  and  increased  risk  of 
severe  fires.  Bitis  schneideri  was  treated  as  Vulnerable  by 
the  IUCN  (1996),  while  B.  xerogapa  was  classified  as  Pe- 
ripheral in  the  Red  Data  Book  (Branch  1988a),  but  both 
species  are  now  considered  Least  Concern. 


Bitis  albanica  Hewitt,  1937 

ALBANY  ADDER 

William  R.  Branch  & Andrew  A.  Turner 

Global:  Critically  Endangered  Blab(ii,iii,v) 

Endemic 

Taxonomy:  Until  recently,  several  taxa  were  included 
under  the  name  Bitis  cornuta,  either  as  synonyms  or  sub- 
species. These  included  B.  albanica,  B.  armata  and  B. 
inornata,  which  are  all  now  recognised  as  full  species 
(Branch  1998,  1999;  Marais  2004;  Alexander  & Marais 
2007;  Phelps  2009).  Ongoing  genetic  studies  (A.  Barlow 
pers.  comm.)  may  affect  this  arrangement. 

Distribution:  Endemic  to  South  Africa  and  restricted  to  in- 
land areas  of  Albany  Bay  in  the  Eastern  Cape  (Branch 
1998).  Probably  extinct  at  several  historical  localities  (see 
crosses  on  map)  and  currently  considered  to  occur  in  only 
two  adjacent  QDGCs. 

EOO:  95  km2  (confidence:  medium);  AOO:  50  km2  (con- 
fidence: medium). 

Habitat:  Found  in  bontveld  vegetation  (or  Coega  Bontveld 
following  Mucina  & Rutherford  2006)  and  occurs  north- 
east of  Port  Elizabeth  on  limestone  (Nanaga  formation) 
and  calcareous  paleodunes  (Cenozoic  Algoa  Group).  Al- 
titudes range  from  sea  level  to  400  m.  The  area  receives 
bimodal  rainfall  with  maxima  in  March  and  October.  It 
is  a semi-arid  landscape  with  precipitation  ranging  from 
400  mm  per  annum  inland  to  550  mm  per  annum  closer 
to  the  coast.  The  mean  maximum  and  minimum  monthly 
temperatures  are  32.1°C  and  3.4°C  and  frost  is  rare,  oc- 
curring on  average  only  three  days  per  year  (see  Mucina  & 
Rutherford  2006). 

Bioregion:  Albany  Thicket. 

Assessment  rationale:  Has  a very  restricted  distribution 
(EOO  below  the  Critically  Endangered  threshold  [Bl]  and 
AOO  50  km2),  the  single  known  surviving  population  con- 
stitutes one  location  [Bla],  and  critical  habitat  is  current- 


Bitis albanica,  male — Grassyridge,  EC  T.  Phelps 


ly  being  extensively  strip-mined  for  limestone  pavement 
[Blb(ii,iii,v)].  The  range  of  B.  albanica  appears  to  have 
undergone  considerable  contraction,  as  no  specimens 
have  been  collected  from  two  historical  areas  (Die  Dune, 
Port  Elizabeth;  and  Brak  Kloof  and  Kleinpoort,  Graham- 
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stown)  despite  directed  searches  in  these  areas.  All  re- 
cent records  (12  specimens  since  1995)  are  restricted  to 
a 10  km  strip  currently  being  mined  for  limestone  pave- 
ment. Coega  Bontveld  habitat  is  poorly  protected  and 
more  than  60%  of  this  vegetation  type  falls  within  the 
PPC  Grassridge  mine  and  may  be  strip-mined  for  lime- 
stone in  the  next  10-20  years,  i.e.  3-6  generations  for 
this  species. 

Threats:  Habitat  destruction  is  the  main  threat.  Coega 
Bontveld  has  a total  area  of  24  622  ha  and  93%  of  this 
was  untransformed  when  the  habitat  was  last  assessed 
(around  2005;  Mucina  & Rutherford  2006).  However,  the 
development  of  limestone  strip  mining  and  the  Coega  In- 
dustrial Development  Zone  are  likely  to  push  this  vegeta- 
tion type  to  near  extinction,  and  it  is  likely  that  in  20  years 


time  a maximum  of  only  15%  of  this  vegetation  type  will 
remain. 

Conservation  measures:  Draw  up  a BMP-S  as  a matter 
of  urgency,  and  conduct  a PHVA.  Conduct  surveys  to  es- 
tablish whether  this  adder  is  present  in  the  Greater  Addo 
Elephant  National  Park.  Conduct  research  to  improve 
knowledge  of  biology,  population  numbers  and  habitat  re- 
quirements. Provide  protection  through  local  and  national 
legislation.  Attempt  to  quantify  the  extent  of  the  removal 
of  this  species  from  the  wild  for  the  commercial  pet  trade. 
Provide  formal  protection  for  at  least  one  locality  known 
to  harbour  populations  of  the  species.  This  should  encom- 
pass sufficient  unmined  Bontveld  habitat  (i.e.  intact  lime- 
stone pavement)  to  protect  a sustainable  population  of  at 
least  200  mature  adult  snakes. 


Bitis  arietans  arietans  (Merrem,  1820) 

PUFF  ADDER 

Andrew  A.  Turner 

Regional:  Least  Concern 

Taxonomy:  Bitis  arietans  contains  significant  phylogeo- 
graphic  structure  (Lenk  et  a!.  1999).  The  implications  of 
this  for  the  systematics  of  this  taxon  are  being  investigated. 
Barlow  et  at.  (2013)  studied  the  molecular  phylogeogra- 
phy  of  B.  arietans  thoughout  Africa  (but  excluding  Somalia 
where  B.  a.  somalica  occurs)  and  determined  that  there 
were  several  parapatric  mitochondrial  clades,  including 
a widespread  southern  African  clade  subdivided  into  four 
separate  subclades.  While  the  taxonomic  status  of  the  vari- 
ous African  clades  requires  further  investigation,  evidence 
of  secondary  admixture  of  genes  among  previously  isolated 
refugial  populations  suggested  that  southern  African  sub- 
clades do  not  represent  cryptic  species.  A complex  histo- 
ry of  refugial  isolation  and  secondary  expansion  associated 
with  climatic  cycles  was  indicated  for  southern  Africa  (Bar- 
low  et  al.  2013).  Two  subspecies  are  currently  recognised, 
namely  B.  a.  arietans  (widespread  in  sub-Saharan  Africa) 
and  B.  a.  somalica  (restricted  to  Somalia)  (Branch  1999b). 

Distribution:  Occurs  throughout  most  of  sub-Saharan 
Africa  and  extends  to  the  Arabian  Peninsula  (Broadley 
1990b;  Spawls  & Branch  1995).  Very  widespread  in  the 
Atlas  region,  avoiding  only  the  driest  deserts  and  the  high- 
est mountains  (Branch  1998). 

Habitat:  Occurs  in  a wide  variety  of  habitats  but  is  absent 
from  alpine  areas,  dense  forests  and  true  deserts  (Branch 
1998).  Although  it  can  be  described  as  a habitat  generalist, 


Bitis  arietans  arietans — near  Venetia  Limpopo  NR,  LIMP  M.  Burger 


population  densities  vary  throughout  its  range;  where  it  is 
abundant,  it  appears  to  prefer  bushy  cover  (Phelps  2009). 

Biome:  Savanna;  Grassland;  Fynbos;  Indian  Ocean  Coast- 
al Belt;  Albany  Thicket;  Succulent  Karoo;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  abundant  across 
the  entire  Atlas  region  (Branch  1998;  Marais  2004).  How- 
ever, there  are  systematic  issues  that  need  attention  and 
that  may  result  in  the  recognition  of  additional  taxa.  Never- 
theless, and  despite  fear-driven  persecution  of  this  snake  by 
humans,  its  threat  status  is  likely  to  remain  Least  Concern. 

Conservation  measures:  None  recommended. 


Bitis  arietans  arietans — Table  Mountain,  Cape  Town,  WC  T.  Phelps 
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Bitis  armata  (A.  Smith,  1826) 

SOUTHERN  ADDER 

Andrew  A.  Turner 

Global:  Vulnerable  Blab(i,ii,iii,iv)+2ab(i,ii,iii,iv) 

Endemic 

Taxonomy:  Until  recently,  several  taxa  were  included 
under  the  name  Bitis  cornuta.  These  included  B.  armata , 
B.  albanica,  B.  inornata  and  B.  rubida,  which  are  all  now 
recognised  as  full  species  (Branch  1997,  1998,  1999a; 
Marais  2004;  Alexander  & Marais  2007;  Phelps  2009). 
The  taxonomic  status  of  the  isolated  population  around 
Langebaan  is  worth  investigating.  However,  judging  by  the 
intermediate  location  of  the  extirpated  population  around 
Cape  Town  and  a single  recent  record  nearby,  the  Lange- 
baan population  was  probably  isolated  only  recently. 

Distribution:  Endemic  to  the  Western  Cape,  South  Africa. 
Found  in  two  disjunct  coastal  regions:  around  Langebaan 
Peninsula  on  the  West  Coast,  and  from  the  Bot  River  area 
to  the  Breede  River  mouth  on  the  south  coast.  There  may 
also  be  very  small  remnant  populations  between  Somerset 
West  and  Danger  Point.  Branch’s  (1999)  Potberg  record 
(3420BC)  for  B.  cornuta  is  considered  to  be  referable  to 
B.  armata  as  there  are  recent  records  of  this  species  from 
that  locality. 

EOO:  12  945  km2  (confidence:  high);  AOO:  830  km2 
(confidence:  high). 

Habitat:  Occurs  mainly  in  coastal  fynbos  associated  with 
limestone  geology.  Shelters  under  limestone  rock  slabs  be- 
tween dense  shrubs  on  coastal  plains  (Branch  1998).  Has 
pronounced  arboreal  habits  and  has  been  found  in  bushes 
1.5-2  m above  the  ground  (Phelps  2006).  Although  typi- 
cally a snake  of  low-lying  fynbos,  one  individual  near  Gans- 
baai  was  found  at  an  altitude  of  300  m (Phelps  2009). 

Bioregion:  South  Strandveld;  South  Coast  Fynbos;  Dune 
Thicket;  East  Coast  Renosterveld;  Southwest  Fynbos; 
West  Strandveld;  Estuarine  Vegetation. 

Assessment  rationale:  Has  a restricted  range  (EOO  and 
AOO  below  the  Vulnerable  thresholds)  which  is  severely 
fragmented  [Bla+2a].  The  Southern  Adder  is  confined 
to  a particular  habitat  type,  which,  outside  of  protected 
areas,  is  threatened  by  housing  and  other  developments. 
It  is  also  collected  for  the  pet  trade  and  has  suffered  extir- 
pation in  several  areas  near  Cape  Town  (Branch  1999a). 
Because  the  range  continues  to  decrease  in  size  and  qual- 
ity [Blb(i,ii,iii)+2b(i,ii,iii)],  and  because  the  number  of 
subpopulations  is  also  decreasing  [Blb(iv)+2b(iv)],  this 
species  is  considered  Vulnerable. 

Threats:  Threatened  primarily  by  residential  and  other  de- 
velopments. It  is  vulnerable  to  further  loss  of  habitat  and 
population  declines  because  of  its  restricted  distribution 
and  confinement  to  a particular  habitat  type  in  coastal 
areas  that  are  targeted  for  housing  developments.  In  many 
areas  the  habitat  is  also  affected  by  invasive  alien  trees 
that  change  the  habitat  structure  and  diversity  of  indige- 
nous vegetation,  impact  negatively  on  water  regimes,  and 
increase  the  severity  of  fires.  This  species  is  also  collected 
for  the  pet  trade. 

Conservation  measures:  Protect  populations  that  current- 
ly fall  outside  conservation  areas.  This  may  take  the  form 
of  private  conservation  initiatives  and  will  be  most  effec- 
tive if  corridors  between  protected  areas  are  established 
and  protected.  Perform  population  size  estimates  for  pop- 


Bitis armata,  adult  female— De  Hoop  NR,  WC  T.  Phelps 


Bitis  armata,  male— De  Hoop  NR,  WC  T.  Phelps 


ulations  in  protected  areas.  Ensure  that  this  species  is  cov- 
ered by  regional  and  national  legislation.  Develop  a BMP-S 
for  those  populations  outside  of  formally  conserved  areas 
so  as  to  galvanise  conservation  action  for  the  most  threat- 
ened populations. 
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Bitis  atropos  (Linnaeus,  1758) 

BERG  ADDER 

Andrew  A.  Turner 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Several  discrete  populations  occur  along  the 
southern  African  escarpment.  Molecular  analysis  sup- 
ports morphological  differences  between  these  isolates, 
indicating  that  at  least  three  cryptic  taxa  are  subsumed 
under  this  name  (W.R.  Branch  & C.  Kelly  pers.  comm.). 
Although  FitzSimons  (1959)  described  the  subspecies  B. 
a.  unicolor  on  the  basis  of  patternless  specimens  from 
Belfast,  the  applicability  of  this  name  to  the  Mpumalanga 
escarpment  populations  requires  further  assessment. 

Distribution:  Endemic  to  southern  Africa.  Occurs  in  at 
least  four  disjunct  populations:  i)  Cape  Fold  Mountains 
in  the  Western  and  Eastern  Cape,  ii)  Maloti-Drakensberg 
of  Lesotho  and  adjacent  parts  of  KwaZulu-Natal,  Free 
State  and  Eastern  Cape,  iii)  Mpumalanga  and  Limpopo 
escarpment,  and  iv)  eastern  highlands  of  Zimbabwe  and 
adjacent  Mozambique  (Broadley  1990a;  Branch  1998; 
Marais  2004;  Alexander  & Marais  2007;  Phelps  2009). 
Old  records  from  East  London  (3327BB)  and  Whitney 
(3326DA)  are  considered  unlikely,  as  is  an  old  record 
from  Swaershoek  (3225AD;  FitzSimons  1962).  However, 
the  latter  is  supported  by  a specimen  (TM  35635,  may 
be  lost)  collected  in  1968  on  the  farm  Mt.  Marlow  near 
Swaershoek  (3225DA)  and  a more  recent  specimen  from 
Petersburg  (3225BD)  that  was  found  in  Themeda  grass- 
land associated  with  isolated  mountains  of  the  inland  es- 
carpment (W.R.  Branch  pers.  comm.).  The  species  has 
never  been  recorded  from  the  montane  grasslands  of  the 


Amatole  Range  in  the  Eastern  Cape,  even  though  other 
montane  reptiles  (e.g.  Afroedura,  Pseudocordylus  melan- 
otus  subviridis)  from  the  Drakensberg  are  known  from 
the  region.  Old  records  of  B.  atropos  from  the  Suurberg 
around  Grahamstown  (Hewitt  1937a;  FitzSimons  1962), 
and  from  the  coastal  Marine  Drive  area  of  Port  Elizabeth 
(FitzSimons  1962),  have  not  been  supported  by  addition- 
al material  during  the  last  25-50  years,  and  these  popu- 
lations may  therefore  have  been  extirpated  (W.R.  Branch 
pers.  obs.).  Records  in  central  Lesotho  require  confirma- 
tion. 

Habitat:  Occupies  grass-  or  restio-covered  mountain 
slopes  and  summits.  Takes  refuge  under  rock  slabs  and 
tussocks  of  grass  (Jacobsen  1989).  Some  populations 


Bitis  atropos — WC 


J.  Marais  Bitis  atropos— Mt  Sheba,  MPM 


J.  Marais 


Bitis  atropos — Finsbury  near  Lydenburg,  MPM 


J.  Marais 


Bitis  atropos — Wolkberg  near  Tzaneen,  LIMP 


J.  Marais 
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in  the  Western  and  Eastern  Cape  provinces  occur  at  sea 
level.  Syntopic  with  Bitis  cornuta  and  B.  rubida  in  the 
Cederberg  Range,  and  with  B.  rubida  in  the  Swartberg 
Range  (Phelps  2009). 

Biome:  Grassland;  Fynbos. 

Assessment  rationale:  Widespread,  occurring  in  several 
protected  areas  including  mountains  not  easily  accessible 
to  humans.  However,  the  Berg  Adder  is  collected  for  the 
pet  trade,  and  is  negatively  affected  by  high  intensity  graz- 
ing and  associated  fires.  Fires  in  some  parts  of  Mpuma- 
langa result  in  snakes  being  burnt  while  sheltering  under 
flat  stones  (N.H.G.  Jacobsen  pers.  comm.). 

Conservation  measures:  Once  the  current  systematic  re- 
vision (W.R.  Branch  & C.  Kelly  in  prep.)  has  been  com- 
pleted, the  conservation  status  of  all  resultant  taxa  should 
be  assessed. 


Bitis  atropos — Klein  Swartberg,  WC  W.R.  Branch 


Bitis  caudalis  (A.  Smith,  1839) 

HORNED  ADDER 

Andrew  A.  Turner 

Regional:  Least  Concern 

Taxonomy:  Preliminary  phylogeographic  analysis  indicates 
appreciable  regional  divergence  (A.  Barlow  et  al.  unpubl. 
data). 

Distribution:  Occurs  from  southern  Angola  eastwards  to 
southern  Zimbabwe  and  southwards  through  Limpopo  to 
the  western  half  of  South  Africa,  including  the  southeast- 
ern Karoo  of  the  Eastern  Cape  (Branch  1998;  Broadley 
1990b;  Alexander  & Marais  2007).  Widespread  in  the 
northern  and  western  parts  of  South  Africa  but  absent 
from  the  southern  coastal  region.  Further  study  is  required 
to  determine  whether  recent  records  from  the  Oudtshoorn 
area  in  the  Little  Karoo  (e.g.  Phelps  & Els  2006)  represent 
recent  range  extensions  or  general  rarity  of  the  taxon  in 
the  region.  A few  old  records  from  the  eastern  Great  Karoo 
also  require  confirmation. 

Habitat:  Prefers  hot,  dry,  open  areas.  May  bury  itself  in 
sand  with  only  the  top  of  the  head  exposed,  but  also  seeks 
refuge  under  rocks  and  vegetation;  occurs  at  elevations  of 
300-1  600  m in  the  northern  parts  of  the  region  (Jacob- 
sen 1989). 


Biome:  Savanna;  Nama-Karoo;  Succulent  Karoo;  Desert. 

Assessment  rationale:  Widely  distributed,  common  in 
suitable  habitats  and  found  in  several  protected  areas.  In 
parts  of  its  range  habitat  destruction  is  evident,  and  there 
is  an  unknown  level  of  harvesting  for  the  pet  trade. 

Conservation  measures:  None  recommended. 


Bitis  caudalis— NE  of  Tshipise,  LIMP 


M.  Burger  Bitis  caudalis — Oudtshoorn,  WC 


T.  Phelps 
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Bitis  cornuta  (Daudin,  1803) 

MANY-HORNED  ADDER 

Andrew  A.  Turner 

Global:  Least  Concern 

Taxonomy:  Until  recently,  several  taxa  were  included 
under  the  name  Bitis  cornuta.  These  included  B.  albani- 
ca , B.  armata , B.  inornata  and  B.  rubida , which  are  all 
now  recognised  as  full  species  (Branch  1998,  1999a; 
Marais  2004;  Alexander  & Marais  2007;  Phelps  2009). 

Distribution:  Endemic  to  southwestern  Africa.  Recorded 
from  Moeb  Bay  in  Namibia  southwards  along  the  West 
Coast  of  South  Africa  (Broadley  1990b).  In  the  Atlas  re- 
gion it  occurs  in  the  western  parts  of  Northern  Cape  and 
northwestern  parts  of  Western  Cape,  as  far  south  as  Graaf- 
water.  There  is  still  some  uncertainty  regarding  the  south- 
ernmost extent  of  its  range.  Old  records  from  Porterville 
and  Bredasdorp  (Branch  1999a)  may  be  referable  to  other 
species  of  dwarf  adder  (e.g.  Bitis  rubida , B.  armata),  but 
have  been  excluded  from  all  maps  pending  confirmation. 
Branch's  (1999a)  Potberg  record  (3420BC)  is  considered 
to  be  referable  to  B.  armata  as  there  are  recent  records  of 
this  species  from  that  locality. 

Habitat:  Found  mainly  in  dry  to  very  dry  rocky  habitat 
and  gravel  plains  with  low  shrub  vegetation.  Syntopic 
with  Bitis  rubida  and  B.  atropos  in  the  Cederberg  Range 
(Phelps  2009). 

Biome:  Succulent  Karoo;  Fynbos;  Desert. 

Assessment  rationale:  Widespread  and  found  in  areas 
that  are  generally  sparsely  inhabited  by  humans.  The  sta- 
tus of  Least  Concern  may  change,  however,  as  the  species 
is  illegally  traded  and  does  not  occur  in  many  protected 
areas  in  South  Africa  or  Namibia. 

Conservation  measures:  Conduct  surveys  to  determine 
the  extent  of  its  range,  especially  in  the  south. 


Bitis  cornuta — Noup,  Namaqualand,  NC  J.  Marais 


Bitis  gabonica 

(Dumeril,  Bibron  & Dumeril,  1854) 
GABOON  ADDER;  GABOON  VIPER 
Andrew  A.  Turner 

Regional:  Near  Threatened 


Bitis  gabonica — Monzi,  KZN  T.  Phelps 


Taxonomy:  Molecular  studies  have  indicated  that  the 
disjunct  South  African  population  has  not  diverged  from 
populations  to  the  north  (W.  Wuster  & A.  Barlow  unpubl. 
data).  The  South  African  population  is  also  morphological- 
ly similar  to  the  closest  population  in  Zimbabwe/Mozam- 
bique (e.g.  Broadley  1990b).  The  lack  of  genetic  differ- 
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entiation  suggests  that  B.  gabonica  once  had  a large  and 
continuous  distribution  that  was  fragmented  only  relative- 
ly recently,  resulting  in  various  isolated  populations  such 
as  the  one  in  the  Atlas  region  (W.  Wuster  & A.  Barlow  un- 
publ.  data).  This  population  should  be  considered  region- 
ally important  in  terms  of  the  overall  conservation  of  the 
species  and  the  maintenance  of  genetic  variability.  Bitis 
rhinoceros  of  West  Africa  is  now  treated  as  a full  species 
and  not  a subspecies  of  B.  gabonica,  rendering  the  latter 
monotypic  (Lenk  etal.  2001). 

Distribution:  Widespread  in  the  Congo  Basin,  extending 
marginally  into  adjacent  areas  such  as  southern  Nigeria  and 
northern  Zambia,  with  isolated  populations  in  South  Sudan 
and  eastern  and  southern  Africa,  the  southernmost  occurring 
in  northeastern  KwaZulu-Natal.  Upper  Guinea  populations 
are  now  referred  to  B.  rhinoceros.  The  population  in  South 
Africa  is  geographically  isolated,  with  the  nearest  population 
in  the  forests  of  the  eastern  escarpment  of  Zimbabwe  and 
adjacent  forests  in  Mozambique  (Broadley  1990b;  Spawls 
& Branch  1995;  Branch  1998;  Phelps  2009). 

EOO:  6 075  km2  (confidence:  medium);  AOO:  1 080  km2 
(confidence:  medium). 

Habitat:  In  southern  Africa  this  species  is  restricted  to  the 
subtropical  northeastern  coastal  plain  where  it  occupies 
moist  coastal  forests  and  surrounding  moist  grasslands 
and  thickets;  often  found  in  the  ecotone  between  forests 
and  grassland  (Branch  1998;  Alexander  & Marais  2007; 
Phelps  2009).  The  habitat  has  been  described  as  ‘forest- 
thicket-grassland  mosaic’  (Perrin  & Bodbijl  2001),  but  ac- 
cording to  Warner  (2009)  these  snakes  occur  mainly  in 
coastal  dune  forest  which  occurs  as  a strip  of  up  to  a 
few  kilometres  wide  along  the  coastline.  They  occasionally 
move  onto  frontal  dunes  near  the  seashore  (Phelps  2003). 


Bioregion:  Indian  Ocean  Coastal  Belt;  Zonal  and  Intrazon- 
al Forests;  Freshwater  Wetlands;  Lowveld. 

Assessment  rationale:  Has  a restricted  and  fragmented  dis- 
tribution within  the  Atlas  region,  where  EEO  and  AOO  fall 
below  the  VU  threshold  and  there  is  a continuing  decline 
in  area,  extent  and  quality  of  habitat  [Blb(iii)+2b(iii)]. 
There  is  extensive  habitat  fragmentation  in  the  south  of 
the  range,  mainly  the  result  of  dune  mining,  but  most  of 
the  regional  distribution  (in  the  north)  is  situated  within 
the  iSimangaliso  Wetland  Park,  where  a strip  of  up  to  a 
few  kilometres  wide  of  suitable  coastal  dune  forest  habi- 
tat is  continuously  protected  for  over  200  km  along  the 
coastline.  Threats  to  this  species  have  not  abated  and  at 
least  one  locality  (Dukuduku  Forest)  has  been  ‘decimated’ 
(Alexander  & Marais  2007).  Because  the  South  African 
breeding  population  is  unlikely  to  receive  significant  immi- 
gration from  outside  the  Atlas  region,  this  regional  assess- 
ment of  Near  Threatened  is  not  downgraded. 

Threats:  This  species  has  a restricted  distribution  in  the 
Atlas  region  and  is  largely  dependent  on  forests  which  are 
constantly  being  degraded.  It  is  threatened  due  to  habitat 
loss,  collection  for  the  pet  and  muti  (traditional  medicine) 
trades,  and  road  mortality,  and  is  indiscriminately  killed  by 
locals  in  areas  of  forest  encroachment  outside  protected 
areas. 

Conservation  measures:  Monitor  and  compare  popula- 
tions inside  and  outside  the  iSimangaliso  Wetland  Park. 
Draft  a BMP-S  that  addresses  the  issues  of  populations 
outside  protected  areas,  re-introductions  and  transloca- 
tions. Determine  the  phylogenetic  position  of  the  South 
African  population  relative  to  the  Zimbabwe/Mozambique 
population,  thus  allowing  management  actions  to  be  rel- 
evant from  an  evolutionary  perspective.  Conduct  a PHVA. 


Bitis  inornata  (A.  Smith,  1838) 

PLAIN  MOUNTAIN  ADDER 

Andrew  A.  Turner 


Global:  Endangered  B lab(iii) +2ab(iii) 

Endemic 

Taxonomy:  Until  recently  several  taxa  were  included  under 
the  name  Bitis  cornuta.  These  included  B.  inornata,  B.  al- 
banica,  B.  armata  and  B.  rubida,  which  are  all  now  recog- 
nised as  full  species  (Branch  1998,  1999a;  Marais  2004; 
Alexander  & Marais  2007;  Phelps  2009). 

Distribution:  Endemic  to  the  Eastern  Cape,  South  Africa, 
where  it  is  limited  to  the  Sneeuberg  Range  and  surround- 
ing mountains  near  Graaff-Reinet.  The  northernmost  local- 
ity (3124CB)  is  a Virtual  Museum  record. 


Bitis  inornata — Compassberg  region,  EC  M.  Burger 


EOO:  4 050  km2  (confidence:  low);  AOO:  1 620  km2 
(confidence:  low). 

Habitat:  Occurs  at  high  altitudes  (>1  500  m)  in  grassland 
areas.  Takes  cover  in  tussocks  of  grass  and  under  slabs  of 
rock  on  the  tops  of  mountains  (Branch  1998). 

Bioregion:  Upper  Karoo. 

Assessment  rationale:  Occurs  in  a restricted  area  (EOO 
<5  000  km2)  and  is  known  from  only  two  locations 
[Bla].  Its  habitat  has  undergone  significant  transforma- 
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tion  [Blb(iii)],  mostly  through  agricultural  development. 
Although  this  adder  prefers  higher  lying  areas  that  are  less 
subject  to  intensive  agriculture  (mostly  grazing),  altered 
fire  regimes  are  likely  to  have  a detrimental  effect.  The  ex- 
tent to  which  this  habitat  transformation  has  fragmented 
populations  is  unknown.  Specimens  are  seldom  encoun- 
tered, indicating  that  the  species  is  naturally  rare  and  pos- 
sibly becoming  increasingly  scarce  (Marais  2004;  W.R. 
Branch  pers.  comm.). 


Threats:  There  is  increasing  agricultural  impact  on  the 
habitat  of  this  species,  ranging  from  grazing  to  the  setting 
of  regular  fires. 

Conservation  measures:  Design  a BMP-S.  Manage  spe- 
cific areas  within  the  range  to  protect  this  snake  from  the 
negative  impacts  of  agriculture  and  fire.  Conduct  a study 
aimed  at  gathering  data  on  distribution  and  habitat  re- 
quirements. 


Bitis  rubida  Branch,  1997 

RED  ADDER 

Andrew  A.  Turner 

Global:  Least  Concern 
Endemic 

Taxonomy:  Until  recently  several  taxa  were  included  under 
the  name  Bitis  cornuta.  These  included  B.  rubida,  B.  al- 
banica,  B.  armata  and  B.  inornata , which  are  all  now 
recognised  as  full  species  (Branch  1998,  1999a;  Marais 
2004;  Alexander  & Marais  2007;  Phelps  2009).  There 
are  still  uncertainties  as  to  the  extent  of  phylogeographic 
differences  within  B.  rubida. 

Distribution:  Endemic  to  the  Western  Cape  and  adjacent 
parts  of  the  southern  Northern  Cape  and  western  Eastern 
Cape,  South  Africa.  Occurs  from  the  Cederberg  Mountains 
southwards  through  the  Cape  Fold  Mountains  around 
Ceres  and  eastwards  through  the  Little  Karoo  to  Willow- 
more  (Branch  1999a;  Marais  2004). 

Habitat:  Found  on  rocky  mountain  slopes  in  the  Succulent 
Karoo  and  Fynbos  (including  renosterveld)  biomes.  Takes 
shelter  under  rock  slabs  on  the  slopes  or  tops  of  moun- 
tains (Branch  1998).  Syntopic  with  B.  cornuta  and  B. 
atropos  in  the  Cederberg  Range,  and  with  B.  atropos  in 
the  Swartberg  Range  (Phelps  2009).  Several  populations 
in  the  vicinity  of  Ladismith  in  the  Western  Cape  occur  on 
sparsely-vegetated  gravel  plains  (T.  Phelps  pers.  obs.). 


Bioregion:  Western  Fynbos-Renosterveld;  Northwest 

Fynbos;  Rainshadow  Valley  Karoo;  Karoo  Renosterveld; 
Southwest  Fynbos;  Trans-Escarpment  Succulent  Karoo. 

Assessment  rationale:  Fairly  widely  distributed  and  found 
in  several  protected  areas  (Anysberg,  Cederberg,  Gamka- 
berg,  Groenefontein,  Rooiberg,  Tanqua  and  Swartberg  na- 
ture reserves,  and  Grootwinterhoek  Wilderness  Area).  Not 
known  to  be  threatened. 

Conservation  measures:  None  recommended. 


Bitis  rubida— Cederberg,  WC  W.R.  Branch 


Bitis  rubida — Komsberg  near  Sutherland,  NC  W.R.  Branch 
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Bitis  schneideri  (Boettger,  1886) 

NAMAQUA  DWARF  ADDER 

Andrew  A.  Turner  & Bryan  Maritz 

Global:  Least  Concern 

Taxonomy:  Revived  from  the  synonymy  of  B.  caudalis  by 
Haacke  (1975).  The  relationships  of  populations  on  ei- 
ther side  of  the  Orange  River,  and  relationships  to  adja- 
cent populations  of  B.  caudalis  and  B.  peringueyi,  require 
further  investigation. 

Distribution:  Endemic  to  southern  Africa.  Found  from  the 
mouth  of  the  Olifants  River  in  the  Western  Cape,  South  Af- 
rica, northwards  to  Luderitz  Bay  in  southwestern  Namibia 
(Branch  1998). 

Habitat:  Inhabits  semi -vegetated  sandy  desert  areas, 
mostly  close  to  the  coast. 

Bioregion:  Namaqualand  Sandveld;  Inland  Saline  Vegeta- 
tion; Richtersveld;  Namaqualand  Hardeveld;  Bushman- 
land. 

Assessment  rationale:  Previously  treated  as  Vulnerable 
(Branch  1988a;  IUCN  1996).  It  occupies  a fairly  large, 
sparsely  inhabited  area  (EOO  28  491  km2)  but  is  limited 
to  loose  sands  that  generally  occur  near  the  coast  (AOO 
10  684  km2).  These  areas  are  threatened  by  mining  and 
other  activities  that  destroy  its  habitat.  Illegal  collection  for 
the  pet  trade  also  poses  a threat  to  the  species,  but  this 
probably  only  affects  a few  populations.  It  is  now  consid- 
ered Least  Concern,  pending  analyses  of  population  size 
and  threats. 

Conservation  measures:  Develop  local  conservation  ini- 
tiatives along  the  Northern  Cape  coast  to  improve  the 
chances  of  long-term  survival  of  the  species.  These  initia- 
tives should  include  the  expansion  of  formal  conservation 
areas  and  the  inclusion  of  private  landowners  who  protect 
a percentage  of  the  land  for  conservation  purposes.  This 
approach  will  be  needed  to  create  effective  corridors  be- 
tween populations. 


Bitis  schneideri — Farm  Gemsbokvlakte,  Namaqualand,  NC  W.D.  Haacke 


Bitis  schneideri — McDougal’s  Bay,  Port  Nolloth,  NC  J.  Marais 


Bitis  schneideri — Port  Nolloth,  NC  W.R.  Branch 
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Bitis  xeropaga  Haacke,  1975 

DESERT  MOUNTAIN  ADDER 

Andrew  A.  Turner 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa  and  Namibia.  Re- 
stricted to  the  lower  Orange  River,  from  Augrabies  Falls 
to  the  Richtersveld  (Northern  Cape),  and  northwards  into 
Namibia  as  far  as  Aus  (Branch  1998). 

Habitat:  Found  on  sparsely-vegetated  rocky  desert  slopes 
(Branch  1998),  generally  associated  with  mountains 
fringing  major  drainages. 

Bioregion:  Richtersveld;  Gariep  Desert;  Bushmanland;  Al- 
luvial Vegetation. 

Assessment  rationale:  Previously  treated  as  Peripheral 
(Branch  1988a)  as  it  has  a limited  range  in  South  Afri- 
ca and  is  habitat-specific.  However,  much  of  the  range  is 
inhospitable  to  people  and  populations  are  formally  pro- 
tected in  the  Augrabies  and  Richtersveld  national  parks. 
There  is  an  unquantified  demand  for  this  species  in  the 
pet  trade,  but  because  the  size  of  wild  populations  is  un- 
known, the  impact  of  collecting  is  difficult  to  gauge.  How- 
ever, although  the  snakes  are  sparsely  distributed,  global 
distribution  is  large  and  the  species  is  therefore  classified 
as  Least  Concern. 

Conservation  measures:  Consider  the  expansion  of  for- 
mally protected  areas  along  the  lower  Orange  River.  This 
would  not  only  protect  this  species,  but  also  a number  of 
other  reptiles  and  plants  unique  to  this  area.  A more  de- 
tailed understanding  of  the  ecological  requirements  of  this 
snake  will  be  useful  for  assessing  suitable  habitat.  Quanti- 
fication of  collection  for  the  pet  trade  will  allow  for  a sen- 
sible response  to  this  threat. 


Bitis  xeropaga— Aggeneys,  NC  D.  Maguire 
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Genus  Causus  Wagler,  1830 — night  adders 


Causus  is  a small  genus  consisting  of  six  species  (Ras- 
mussen 2005)  distributed  throughout  sub-Saharan  Africa. 
These  snakes  are  generally  found  in  moist  regions  because 
they  prey  mainly  on  frogs.  Despite  their  vernacular  English 
name,  they  may  be  active  by  day  or  night.  Females  lay 


clutches  of  3-26  eggs  (Spawls  et  al.  2002).  Two  species 
are  represented  in  the  Atlas  region  and  both  also  occur 
elsewhere.  Causus  defilippii  is  not  as  common  and  wide- 
spread in  the  region  as  C.  rhombeatus  but  neither  species 
is  considered  threatened. 


Causus  defilippii  (Jan,  1862) 

SNOUTED  NIGHT  ADDER 

Andrew  A.  Turner 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Occurs  from  coastal  southern  Kenya  south- 
wards to  eastern  Tanzania,  eastern  Zambia,  Zimbabwe, 
Mozambique,  South  Africa  and  Swaziland  (Spawls  & 
Branch  1995;  Branch  1998;  Rasmussen  2005).  In  South 
Africa  it  is  found  in  Limpopo,  northern  and  eastern  Mpu- 
malanga and  northeastern  and  coastal  KwaZulu-Natal. 

Habitat:  Occupies  mesic  to  dry  low-lying  savanna. 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Has  a large  range  in  South  Africa 
and  is  not  known  to  be  threatened.  Occurs  in  several  pro- 
tected areas. 

Conservation  measures:  None  recommended. 


Causus  defilippii — Frischgewaagd  (Bobididi)  Resettlement,  about  20  km  S of 
Steelpoort,  MPM  M.  Burger 
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Causus  rhombeatus  (Lichtenstein,  1823) 

RHOMBIC  NIGHT  ADDER; 

COMMON  NIGHT  ADDER 

Andrew  A.  Turner 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Occurs  widely  throughout  sub-Saharan  Af- 
rica from  eastern  Nigeria,  southern  Sudan  and  Ethiopia 
southwards  to  the  Swellendam  area  in  the  Western  Cape, 
South  Africa,  but  absent  from  the  arid  western  half,  and 
much  of  the  central  part,  of  southern  Africa  (Broad ley 
1990b;  Spawls  & Branch  1995;  Branch  1998;  Rasmus- 
sen 2005).  In  the  Atlas  region  it  occurs  in  the  western 
half  of  Swaziland  and  in  the  eastern  and  extreme  south- 
ern parts  of  South  Africa.  Three  old  records  from  the  Cape 
Town  area  probably  represent  incorrect  localities  or  possi- 
ble accidental  introductions  and  are  indicated  by  question 
marks  (they  were  excluded  from  the  map  in  Rasmussen 
2005),  as  are  records  from  the  Kimberley,  Colesberg  and 
Maseru  (Lesotho)  areas  which  also  require  confirmation. 

Habitat:  Found  in  mesic  habitats,  generally  near  water. 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Albany  Thicket;  Fynbos;  Forests. 

Assessment  rationale:  Widely  distributed  and  regularly 
encountered  in  spite  of  some  persecution.  This  species 
may  benefit  from  certain  land-use  changes  such  as  the 
construction  of  dams  and  pastures,  because  of  its  reliance 
on  frogs  as  prey.  It  occurs  in  many  protected  areas. 

Conservation  measures:  None  recommended. 


Causus  rhombeatus — Port  Elizabeth,  EC  W.R.  Branch 


VIPERIDAE 


342 


SURICATA  1 (2014) 


CHAPTER  22 

Family  Lamprophiidae 


William  R.  Branch , James  Harvey,  Bryan  Maritz,  Johan  Marais,  Marius  Burger,  Gavin  Masterson  & 

Michael  F.  Bates 


Advanced  snakes  (Caenophidia)  make  up  82.4%  (2  782) 
of  the  approximately  3 378  living  species  of  snakes  (Uetz 
2012).  Recent  molecular  studies  have  helped  to  clarify  in- 
terfamilial  relationships  within  Caenophidia,  with  recogni- 
tion of  a superfamily  (Elapoidea)  comprising  the  traditional 
Family  Elapidae  and  a sister  clade  often  informally  referred 
to  as  the  African  Radiation’  (Lawson  et  al.  2005;  Vidal  et 
al.  2007a;  Vidal  et  al.  2008a;  Kelly  et  al.  2009b).  This 
large  clade  (approximately  60  genera  and  280  species), 
here  referred  to  the  Lamprophiidae  (Vidal  et  al.  2007a), 
includes  four  major  groups  treated  as  subfamilies  (Atractas- 
pidiinae,  Lamprophiinae,  Pseudoxyrhophiinae,  Psammophi- 
inae)  by  many  recent  researchers,  e.g.  Vidal  et  al.  (2007a, 
2008a),  Fry  et  al.  (2008)  and  Vonk  et  al.  (2008).  These 


have  all  been  treated  as  families  by  some  authors  (Kelly  et 
al.  2008,  2009),  while  two  additional  families — Prosym- 
nidae  ( Prosymna ) and  Pseudaspididae  ( Pseudaspis  and 
Pythonodipsas ) — were  recently  proposed  by  Kelly  et  al. 
(2009b).  The  Lamprophiidae  comprises  mostly  African  (in- 
cluding Madagascan)  snakes  that  appear  to  have  undergone 
an  explosive  diversification  in  the  Late  Eocene  (Kelly  et  al. 
2009b).  The  evolutionary  relationships  of  a number  of  gen- 
era (e.g.  Buhoma , Prosymna , Pseudaspis  and  Pythonodip- 
sas) within  the  Lamprophiidae  remain  problematic  and  they 
are  considered  incertae  sedis  (of  uncertain  placement). 
Other  caenophidian  genera  within  the  Atlas  region  are  now 
considered  either  as  members  of  a restricted  family  Colubri- 
dae  or  of  the  family  Natricidae  (i.e.  Natriciteres). 
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SUBFAMILY  ATRACTASPIDINAE 


The  atractaspidines  are  primarily  African  snakes  and  are 
represented  by  approximately  11  genera  and  67  spe- 
cies (see  Uetz  2012,  but  minus  Macrelaps ; Vidal  et  al. 
2008a).  They  occur  throughout  most  of  Africa,  with  one 
genus  entering  the  Near  East  (Branch  1998;  Shine  et  al. 
2006).  Two  tribes  are  recognised  (Nagy  et  al.  2005;  Vidal 
et  al.  2008a),  with  the  Atractaspidini  including  the  genera 
Homoroselaps  and  Atractaspis,  and  the  Aparal lactini  in- 
cluding the  remaining  genera.  Both  tribes  occur  in  the  At- 
las region  and  are  represented  by  13  species  in  six  genera 
{Amblyodipsas,  Aparallactus,  Atractaspis , Homoroselaps , 
Macrelaps  and  Xenocalamus),  two  of  which  are  endemic 
to  the  Atlas  region  {i.e.  Homoroselaps  and  Macrelaps). 

Homoroselaps,  previously  placed  in  Elaps  (type  genus  of 
the  Elapidae),  has  had  a complicated  taxonomic  history 
and  its  familial  assignment  has  oscillated  between  elap- 
ids  and  atractaspidines  (McDowell  1968;  Underwood  & 
Kochva  1993).  However,  the  most  recent  molecular  stud- 


Genus Amblyodipsas  Peters, 

The  genus  Amblyodipsas  is  confined  to  sub-Saharan  Af- 
rica, with  most  species  occurring  in  the  southern  and  east- 
ern portions  of  the  continent.  Nine  species  are  currently 
recognised  (Branch  1998;  Uetz  2012),  but  two  subspe- 
cies— A.  katangensis  ionidesi  and  A.  microphthalma  ni- 
gra— may  represent  distinct  species  (Broadley  & Cotterill 
2004;  Branch  2006b).  Three  species  occur  in  the  Atlas 
region,  where  they  are  confined  to  the  northeast  and  east- 
ern coastal  region.  One  of  these,  A.  concolor,  is  endemic. 


ies  have  firmly  nested  Homoroselaps  within  the  Atractas- 
pidinae  (Nagy  et  al.  2005;  Vidal  et  al.  2008a). 

Atractaspidines  are  fossorial  and  generally  nocturnal,  they 
lack  a loreal  scale,  have  smooth  shiny  scales,  slender 
bodies  with  relatively  small  heads,  indistinct  necks,  small 
eyes  and  short  tails;  all  species  are  oviparous  (Shine  et 
al.  2006).  Many  have  specialised  diets,  e.g.  Aparallactus 
eats  primarily  centipedes,  and  Xenocalamus  eats  mainly 
amphisbaenids  (Branch  1998). 

Some  species  appear  to  be  naturally  rare  ( Homorose- 
laps dorsalis  and  Xenocalamus  transvaalensis)  or  have 
restricted  ranges  ( Amblyodipsas  microphthalma  nigra), 
but  only  two  taxa  are  considered  to  be  of  conservation 
concern,  both  Near  Threatened:  Homoroselaps  dorsalis 
because  its  range  lies  within  prime  agricultural  land,  and 
Macrelaps  microlepidotus  because  of  ongoing  habitat  de- 
struction. 


1857 — purple-glossed  snakes 

These  snakes  are  fossorial,  primarily  nocturnal  and  oc- 
cur in  moist  woodland,  forests  and  grassland.  They  prey 
mainly  on  lizards  and  other  snakes  (Shine  et  al.  2006). 
Two  to  twelve  eggs  are  laid,  but  a female  A.  concolor  was 
once  recorded  as  having  given  birth  to  12  young  (Haacke 
1982;  Broadley  1990b;  Branch  1998).  Amblyodipsas  m. 
microphthalma  and  A.  m.  nigra  were  previously  listed  as 
Peripheral  and  Restricted  respectively  (Branch  1988a), 
but  both  are  now  considered  Least  Concern. 


Amblyodipsas  concolor  (A.  Smith,  1849) 

KWAZULU-NATAL  PURPLE-GLOSSED  SNAKE 

Marius  Burger 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Atlas  region.  Restricted  to 
the  northeastern  and  eastern  parts,  from  the  Duiwelskloof 
area  in  Limpopo,  southwards  through  Mpumalanga,  Swa- 


Amblyodipsas  concolor— Wolkberg  Wilderness  Area,  about  15  km  SE  of  Haen- 
ertsburg,  LIMP  M.  Burger 


ziland  and  coastal  KwaZulu-Natal,  reaching  its  southern 
limits  at  Mtumbane  in  the  northeastern  Eastern  Cape.  It 
probably  also  occurs  in  southern  Mozambique. 

Habitat:  Generally  associated  with  moist,  well-wooded 
or  forested  regions  (Jacobsen  1989;  Broadley  1990b; 
Branch  1998),  but  records  for  the  Wolkberg  are  from 
grassland  (M.  Burger  pers.  obs.).  Found  from  near  sea 
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level  (14  m at  Mtumbane;  Haagner  1994)  to  1 650  m 
in  the  Wolkberg.  Apparently  mostly  fossorial,  burrowing 
in  humic  soils  and  sheltering  under  rocks  and  rotting  logs 
(Jacobsen  1989;  Branch  1998). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt;  Mesic 
Highveld  Grassland;  Zonal  and  Intrazonal  Forests;  Central 
Bushveld. 


Assessment  rationale:  Fairly  widespread.  Although  Jacob- 
sen (1989)  considered  this  species  to  be  vulnerable  and 
it  is  generally  thought  to  be  rare  (Broadley  1990b;  Branch 
1998),  this  perceived  rarity  is  probably  due  mainly  to  its 
secretive  fossorial  habits. 

Conservation  measures:  None  recommended. 


Amblyodipsas  microphthalma 
microphthalma  (Bianconi,  1850) 

EASTERN  PURPLE-GLOSSED  SNAKE 

Marius  Burger 

Global:  Least  Concern 

Taxonomy:  A molecular  assessment  should  be  made  of 
the  relationship  between  the  two  subspecies,  A.  m.  micro- 
phthalma and  A.  m.  nigra.  Likewise,  the  systematic  place- 
ment of  these  two  taxa  needs  to  be  assessed  in  relation  to 
the  genus  Xenocalamus. 

Distribution:  Most  of  the  species’  range  is  within  south- 
ern Mozambique,  with  the  northeastern  limit  at  QDGC 
2335CD  (Broadley  1990b).  This  subspecies  is  peripher- 
al in  South  Africa  (Jacobsen  1988j),  where  it  reaches  its 
western  limit  in  the  Pafuri  region  of  Kruger  National  Park 
in  Limpopo  Province,  and  its  southern  limit  at  St  Lucia  in 
northeastern  KwaZulu-Natal.  It  may  also  occur  in  Swazi- 
land and  Zimbabwe  but  no  records  are  currently  known 
from  these  countries. 

Habitat:  A fossorial  species  inhabiting  deep  aeolian  sands 
and  coastal  alluvium,  including  Wambia  and  Pumbe 
sandveld  of  northeastern  Kruger  National  Park  (Jacobsen 
1989).  Occurs  from  near  sea  level  to  about  350  m in  the 
Kruger  National  Park. 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld;  Mopane. 

Assessment  rationale:  Probably  affected  by  the  mining  of 
sand  dunes  in  northeastern  KwaZulu-Natal,  but  the  extent 
of  the  threat  is  unknown.  Likewise,  timber  and  sugarcane 
industries  in  this  region  might  have  had  a detrimental  ef- 
fect, but  the  taxon  might  have  been  relatively  unaffected 
because  of  its  fossorial  habits.  However,  within  the  Atlas 
region  it  occurs  largely  within  protected  areas.  Threats  in 
southern  Mozambique  are  unknown. 

Conservation  measures:  Conduct  surveys  in  the  known 
range,  including  Mozambique.  This  will  improve  EOO  and 
AOO  estimates,  help  to  evaluate  major  threats,  and  be 
useful  for  gathering  material  for  a molecule-based  taxo- 
nomic assessment. 


LAMPROPHIIDAE 


SURICATA  1 (2014] 


345 


Amblyodipsas  microphthalma  nigra 
Jacobsen,  1986 

SOUTPANSBERG  PURPLE-GLOSSED  SNAKE; 

BLACK  WHITE-LIPPED  SNAKE 

Marius  Burger 

Global:  Least  Concern 
Endemic 

Taxonomy:  This  taxon  was  originally  considered  to  be 
a melanistic  form  of  Amblyodipsas  microphthalma 
(e.g.  FitzSimons  1962;  Pienaar  1966,  1978;  Broadley 
1971b,  1983),  until  Jacobsen  (1986)  described  it  as  a 
subspecies.  Its  taxonomic  status  should  be  re-evaluated 
by  means  of  morphological  and  genetic  analyses.  Like- 
wise, its  relationship  to  the  genus  Xenocalamus  should 
be  assessed. 

Distribution:  Endemic  to  Limpopo  Province,  South  Afri- 
ca. Its  distribution  is  centered  in  the  Soutpansberg  area, 
from  where  it  extends  eastwards  to  the  Pafuri  region  of 
the  Kruger  National  Park.  The  Pafuri  area  (2231CB)  is 
the  only  QDGC  from  which  both  subspecies  of  A.  mi- 
crophthalma have  been  recorded,  but  they  apparently 
remain  parapatric  where  the  Saselondonga  Gorge  cross- 
es the  northern  sandveld  (Jacobsen  1986).  The  distri- 
bution map  contains  all  the  QDGC  records  from  Jacob- 
sen (1986,  1989),  including  the  discrepancies  between 
these  two  reports.  This  taxon  may  also  occur  in  Mozam- 
bique and  Zimbabwe,  but  no  records  are  currently  known 
for  these  countries. 

Habitat:  Apparently  it  has  an  association  with  rocky,  bro- 
ken terrain,  as  most  individuals  have  been  recorded  from 
under  rocks  and  logs.  This  subspecies  is  seemingly  less 
inclined  to  burrow  into  sand  than  A.  m.  microphthalma , 
but  specimens  have  also  been  unearthed  from  sandy  sub- 
strates (Jacobsen  1986). 

Vegetation  type:  SVcb  21  Soutpansberg  Mountain  Bush- 
veld;  SVI  1 Makuleke  Sandy  Bushveld;  SVmp  1 Musina 
Mopane  Bushveld. 

Assessment  rationale:  This  snake  is  rarely  found  (<  1 5 
museum  specimens  known)  and  has  a restricted  range 
(EOO  9 750  km2,  below  the  Vulnerable  threshold,  and 
AOO  5 400  km2).  However,  there  are  no  known  threats 


Amblyodipsas  microphthalma  nigra — E of  Tshipise,  LIMP  M.  Burger 


and  the  species  is  here  considered  Least  Concern.  It  was 
previously  classified  as  Restricted  (Branch  1988a). 

Conservation  measures:  Conduct  surveys  within  the 
known  range  and  in  adjacent  areas  to  improve  estimates 
of  EOO  and  AOO,  and  to  evaluate  population  trends,  habi- 
tat requirements  and  major  threats.  Gather  material  for  a 
molecular  phylogeny. 


Amblyodipsas  polylepis  polylepis 
(Bocage,  1873) 

COMMON  PURPLE-GLOSSED  SNAKE 

Marius  Burger 

Global:  Least  Concern 

Taxonomy:  The  taxonomic  status  of  the  East  African  sub- 
species A.  polylepis  hildebrandtii  should  be  re-evaluated. 

Distribution:  Widely  distributed  in  African  countries  be- 
tween latitudes  10°  and  31°  south  of  the  equator,  inclu- 
sive of  northeastern  and  eastern  South  Africa,  Swaziland, 
southern  Mozambique,  Zimbabwe,  northern  Botswana, 
northern  Namibia,  Zambia,  Malawi,  Angola  and  southern 
Democratic  Republic  of  Congo  (Broadley  1971b,  1990b; 
Jacobsen  1989;  Branch  1998).  In  South  Africa  it  occurs 
in  Limpopo,  eastern  Mpumalanga,  Gauteng  and  eastern 
KwaZulu-Natal.  Two  questionable  outlier  localities  on  the 
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map  (see  also  Broadley  1990b)  require  confirmation.  The 
southernmost  limit  of  the  species  is  Uvongo  (3030CD)  in 
KwaZulu-Natal,  based  on  a Virtual  Museum  record. 

Habitat:  Primarily  fossorial,  occurring  in  a variety  of  vege- 
tation types.  In  South  Africa  it  is  found  from  near  sea  level 
to  1 300  m (Jacobsen  1989;  Broadley  1990b;  Branch 
1998). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland; 
Forests. 

Assessment  rationale:  Has  a wide  distribution  stretching 
over  several  countries  and  is  probably  common,  although 
seldom  encountered. 

Conservation  measures:  None  recommended. 


Amblyodipsas  polylepis  polylepis — St  Lucia,  KZN  J.  Marais 
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Genus  Aparallactus  Smith,  1849 — centipede-eaters 


The  genus  Aparallactus  occurs  throughout  much  of  sub- 
Saharan  Africa  and  contains  11  species  (Branch  1998; 
Uetz  2012).  Two  species  occur  in  the  eastern  half  of  the 
Atlas  region.  They  are  slender  nocturnal  snakes  occurring 
under  rocks  and  in  old  termitaria  in  mesic  habitats.  Prey 


consists  of  centipedes  and  other  invertebrates  (Spawls  et 
al.  2002).  Females  of  most  species  lay  clutches  of  2-4 
eggs,  but  A.  jacksoni  gives  birth  to  2-3  offspring  (Branch 
1998;  Spawls  et  al.  2002).  Neither  species  in  the  Atlas 
region  is  of  conservation  concern. 


Aparallactus  capensis  (A.  Smith,  1849) 

BLACK-HEADED  CENTIPEDE-EATER; 

CAPE  CENTIPEDE-EATER 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  The  relationship  between  A.  capensis  and  A. 
nigriceps  (of  southern  Mozambique)  should  be  investigat- 
ed. 

Distribution:  An  eastern  African  species  ranging  from  the 
Eastern  Cape  of  South  Africa  to  Tanzania  in  the  north. 
The  distribution  extends  westwards  through  southeastern 
Democratic  Republic  of  Congo  and  Zambia  to  Angola  and 
northern  Namibia  (Broadley  1990b).  An  historical  record 
from  central  Namibia,  between  Omaruru  and  Okahandja 
(Sternfeld  1910),  has  not  been  verified  by  new  material. 
The  species  is  apparently  absent  from  southern  Mozam- 
bique (Broadley  1990b;  Branch  1998).  In  the  Atlas  region 
it  occurs  in  the  eastern  half  of  South  Africa  and  through- 
out Swaziland.  Within  South  Africa  it  is  widely  distributed 
and  occurs  in  North-West  Province,  Gauteng,  Limpopo, 
Mpumalanga,  KwaZulu-Natal,  Free  State  and  the  Eastern 
Cape.  Its  range  extends  marginally  into  the  Northern  Cape 
in  the  Kimberley  and  Jan  Kempdorp  (Andalusia)  regions. 
Three  SARCA  Virtual  Museum  records  extend  the  known 
range  westwards.  Two  isolated  records  from  the  Western 
Cape  require  confirmation  and  were  regarded  as  suspi- 
cious and  omitted  from  the  map  because  they  are  situated 
well  outside  the  main  distribution.  These  records  are  for 
Prince  Albert  (3322AA)  and  Bredasdorp  (3420CA)  and 
are  based  on  voucher  specimens  in  the  Port  Elizabeth  Mu- 
seum (see  also  Broadley  1990b)  and  Field  Museum  of 
Natural  History,  respectively. 

Habitat:  A terrestrial  species  that  may  be  partially  fosso- 
rial,  with  an  affinity  for  old  termitaria.  Present  in  a wide 
variety  of  habitat  types  from  near  sea  level  up  to  2 300  m 
(Jacobsen  1989;  Broadley  1990b;  Branch  1998). 

Biome:  Grassland;  Savanna;  Albany  Thicket;  Indian  Ocean 
Coastal  Belt;  Nama-Karoo  (marginal);  Fynbos  (marginal). 


Aparallactus  capensis— Johannesburg,  GP  G.J.  Alexander 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Aparallactus  lunulatus  lunulatus 
(Peters,  1854) 

PLUMBEOUS  CENTIPEDE-EATER; 

RETICULATED  CENTIPEDE-EATER 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  The  Aparallactus  lunulatus  complex  should  be 
revised  in  order  to  evaluate  the  taxonomic  status  of  the 
various  subspecies  {A.  I.  lunulatus , A.  I.  scortecci  and  A. 
I.  nigrocol laris). 

Distribution:  Enters  the  Atlas  region  in  the  northeast,  but 
is  widely  distributed  northwards  through  southern  Mo- 
zambique and  Zimbabwe  into  eastern  Africa  as  far  north 
as  South  Sudan,  and  westwards  into  the  Democratic  Re- 
public of  Congo  (Broadley  1990b;  Branch  1998).  Occurs 
in  the  South  African  provinces  of  Limpopo  and  Mpumalan- 
ga; the  single  record  from  northeastern  Swaziland  (Boycott 
1992a)  represents  the  southernmost  limit  of  the  range. 

Habitat:  In  South  Africa  it  shelters  under  rocks  and  rotting 
logs  in  sandy  terrain  at  altitudes  of  300-800  m;  in  east- 
ern Africa  it  apparently  has  an  affinity  for  stony  country  in 
moist  savanna  and  semi-desert  from  sea  level  to  2 200  m 
(Jacobsen  1989;  Broadley  1990b;  Branch  1998;  Spawls 
etal.  2002). 

Bioregion:  Lowveld;  Mopane. 

Assessment  rationale:  Widely  distributed  over  several 
countries.  Probably  common  although  not  often  encoun- 
tered. 

Conservation  measures:  None  recommended. 
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Genus  Atractaspis  Smith,  1849 — stiletto  snakes 


The  genus  Atractaspis  is  distributed  widely  across  sub-Sa- 
haran Africa,  with  one  species  {A.  microlepidota)  reach- 
ing the  Middle  East.  Although  21  species  are  currently 
recognised  (Uetz  2012;  see  also  Dobiey  & Vogel  2007), 
the  taxonomic  status  of  several  species  is  uncertain  (e.g. 
Spawls  & Branch  1995).  A morphology-based  phylogeny 
of  14  species  in  the  genus  Atractaspis  was  conducted  by 
Moyer  & Jackson  (2011),  but  A.  duerdeni  was  not  included 
in  their  analysis.  The  ranges  of  two  species  {A.  bibronii , A. 
duerdeni ) extend  into  the  Atlas  region,  where  these  snakes 
occur  in  a variety  of  habitats,  mainly  in  the  northeast.  Mem- 


bers of  the  genus  Atractaspis  are  fossorial,  mainly  noctur- 
nal, and  feed  on  reptiles,  amphibians  and  small  mammals 
(Shine  et  al.  2006).  Females  lay  clutches  of  3-11  eggs 
(Branch  1998;  Alexander  & Marais  2007).  Their  venom  is 
primarily  cytotoxic  and  of  medical  significance.  Atractaspis 
bibronii  is  responsible  for  a substantial  proportion  of  dan- 
gerous snakebites  in  South  Africa  (Tilbury  & Branch  1989). 
Fatalities  have  been  recorded  after  bites  from  Atractaspis 
species  that  occur  outside  the  Atlas  region  (Corkhill  & Kirk 
1954;  Ismail  etal.  2007).  Both  species  in  the  Atlas  region 
are  widespread  and  not  of  conservation  concern. 


Atractaspis  bibronii  A.  Smith,  1849 

BIBRON’S  STILETTO  SNAKE;  SOUTHERN 
STILETTO  SNAKE;  BIBRON’S  BURROWING  ASP 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  It  seems  likely  that  several  cryptic  taxa  are 
currently  subsumed  under  the  name  Atractaspis  bibronii 
(Nagy  etal.  2005).  Morphological  and  genetic  techniques 
should  be  employed  to  conduct  a major  revision  of  this 
species  across  its  entire  range. 

Distribution:  Widely  distributed  in  sub-Saharan  Africa,  ex- 
tending from  Kenya  and  southern  Somalia  southwards  to 
Tanzania,  Democratic  Republic  of  Congo,  Zambia,  Mala- 
wi, Mozambique,  Zimbabwe,  Botswana,  Namibia,  South 
Africa  and  Swaziland;  there  is  also  a disjunct  popula- 
tion in  centra l-western  Angola  (Broadley  1990b,  1991; 
Spawls  & Branch  1995;  Dobiey  & Vogel  2007).  In  the 
Atlas  region  this  species  appears  to  be  most  abundant  in 
the  northeast,  i.e.  Limpopo,  Mpumalanga,  Gauteng,  Kwa- 
Zulu-Natal and  Swaziland.  There  are  scattered  records  in 
North-West  Province,  Free  State  and  Northern  Cape.  The 
southwesterly  limits  of  the  species'  range  (2922AA)  are 
represented  by  a specimen  collected  during  a SARCA  field 
survey. 

Habitat:  Primarily  fossorial.  Often  found  intermitaria  or  on 
soil  under  logs  or  rocks,  in  a variety  of  habitat  types,  from 
about  sea  level  to  at  least  1 600  m (Jacobsen  1989). 

Bioregion:  Lowveld;  Central  Bushveld;  Mesic  Highveld 
Grassland;  Indian  Ocean  Coastal  Belt;  Dry  Highveld 
Grassland;  Mopane;  Sub-Escarpment  Savanna;  Eastern 
Kalahari  Bushveld;  Sub-Escarpment  Grassland;  Kalahari 
Duneveld;  Upper  Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Atractaspis  bibronii — E of  Tshipise,  LIMP  M.  Burger 
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Atractaspis  duerdeni  Gough,  1907 

DUERDEN’S  STILETTO  SNAKE;  BEAKED 
STILETTO  SNAKE;  BEAKED  BURROWING  ASP 

Marius  Burger 

Regional:  Least  Concern 

Taxonomy:  For  a long  time  this  species  was  confused  with 
Atractaspis  bibronii  (e.g.  Broadley  1983).  The  taxonomy 
of  the  species  as  a whole  (including  the  status  of  the  dis- 
junct Namibian  population)  and  its  relationship  to  A.  bi- 
bronii should  be  investigated  by  means  of  a molecular  as- 
sessment. 

Distribution:  A southern  African  endemic  with  two  widely 
separated  populations,  one  in  north-central  Namibia  and 
the  other  in  southeastern  Botswana,  extending  into  South 
Africa  (Broadley  1990b,  1991;  Spawls  & Branch  1995; 
Branch  1998;  Marais  2004;  Dobiey  & Vogel  2007).  Most 
of  the  records  in  the  Atlas  region  are  in  Limpopo  and  Gau- 
teng provinces,  but  the  southernmost  record  (2723CB, 
obtained  during  a SARCA  field  survey)  is  from  the  Kuru- 
man  region  of  the  Northern  Cape.  It  is  likely  that  the  spe- 
cies also  occurs  in  North-West  Province. 

Habitat:  A poorly-known  fossorial  snake  that  inhabits 
sandy  soil.  The  altitudinal  range  in  South  Africa  is  1 250 
to  1 500  m (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Mesic  Highveld  Grassland; 
Eastern  Kalahari  Bushveld. 

Assessment  rationale:  Widespread  and  common,  espe- 
cially outside  the  Atlas  region. 

Conservation  measures:  None  recommended. 


Atractaspis  c/L/ercyeA?/ — Bela  Bela,  LIMP  W.R.  Schmidt 
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Genus  Homoroselaps  Jan, 


The  genus  Homoroselaps  is  endemic  to  the  Atlas  region 
and  contains  two  species  that  occur  in  the  south  and  east. 
Homoroselaps  has  a convoluted  taxonomic  history:  these 
snakes  were  previously  considered  to  be  elapids  (Underwood 
& Kochva  1993)  but  were  recently  classified  as  atractas- 
pidines  (Nagy  et  al.  2005;  Kelly  et  al.  2009b).  The  two 


1858 — harlequin  snakes 


known  species  are  slender,  fossorial  and  occur  in  grassland, 
mesic  savanna  and  fynbos.  They  feed  on  burrowing  lizards 
and  snakes  (Alexander  & Marais  2007).  Females  lay  clutch- 
es of  2-16  eggs  (Branch  1998).  Homoroselaps  dorsalis  was 
listed  as  Rare  (Branch  1988c)  and  Lower  Risk/near  threat- 
ened (IUCN  1996),  and  is  now  considered  Near  Threatened. 


Homoroselaps  dorsalis  (A.  Smith,  1849) 

STRIPED  HARLEQUIN  SNAKE 

Marius  Burger 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Atlas  region.  This  species 
has  a patchy  distribution,  with  records  in  western  Swa- 
ziland and  the  South  African  provinces  of  Limpopo,  Mpu- 
malanga, Gauteng,  Free  State  and  KwaZulu-Natal.  Two 
records  in  the  northern  part  of  the  Eastern  Cape  (see 
Branch  1988c)  were  incorrectly  plotted  (W.R.  Branch 
pers.  comm.)  and  are  not  included  on  the  map  here. 

EOO:  276  670  km2  (confidence:  high);  AOO:  3 915  km2 
(confidence:  low). 

Habitat:  Partially  fossorial  and  known  to  inhabit  old  ter- 
mitaria  in  grassland  habitat.  Most  of  its  range  is  at  mod- 
erately high  altitudes,  reaching  1 800  m in  Mpumalanga 
and  Swaziland,  but  it  is  also  found  at  elevations  as  low  as 
about  100  m in  KwaZulu-Natal  (De  Waal  1978;  Branch 
1988c,  1998;  Jacobsen  1989;  Broadley  1990b;  Bour- 
quin  2004;  Marais  2004). 

Bioregion:  Mesic  Highveld  Grassland;  Central  Bushveld; 
Dry  Highveld  Grassland;  Lowveld;  Sub-Escarpment  Grass- 
land; Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Homoroselaps  dorsalis  does  not 
meet  the  criteria  for  threatened  status,  mostly  because  of 
its  fairly  large  EOO  and  AOO.  However,  the  population  is 
severely  fragmented  and  there  are  continuing  declines  in 
AOO,  quality  of  habitat  and  number  of  mature  individuals. 
This  species  is  therefore  of  conservation  concern  and  con- 
sidered to  be  Near  Threatened. 

Threats:  Threats  are  varied  but  ultimately  they  all  relate  to 
loss,  degradation  and/or  fragmentation  of  habitat.  Grass- 
lands in  South  Africa,  particularly  in  the  montane  regions, 
are  under  severe  pressure  primarily  as  a result  of  affor- 
estation and  overly  frequent  burns  (CSIR  2008).  Urban, 
industrial  and  mining  developments  in  the  Gauteng  High- 
veld have  transformed  much  of  the  former  habitat  of  this 


Homoroselaps  dorsalis — Suikerbosrand  NR,  GP  B.  Maritz 


species,  and  these  threats  continue  unabated.  Likewise, 
large-scale  crop  farming  in  the  Free  State  and  Gauteng  is 
likely  to  have  had,  and  continues  to  have,  a significantly 
detrimental  impact  on  the  habitat  of  this  species. 

Conservation  measures:  Protect  substantial  units  of  grass- 
land habitat  where  the  species  occurs.  Regulate  burning 
at  unprotected  grassland  sites  by  means  of  legislation. 
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Homoroselaps  lacteus  (Linnaeus,  1758) 

SPOTTED  HARLEQUIN  SNAKE 

Marius  Burger 

Global:  Least  Concern 
Endemic 

Taxonomy:  A taxonomic  investigation  of  the  various  colour 
pattern  morphs  within  this  species  is  in  preparation  (W.R. 
Branch  unpubl.  data). 

Distribution:  Endemic  to  the  Atlas  region.  Found  in  South 
Africa  and  western  Swaziland,  but  also  on  the  borders  of 
western  Lesotho,  suggesting  that  it  may  also  occur  there. 
Widespread  in  the  Atlas  region  but  generally  absent  from 
arid  areas.  The  range  includes  most  of  the  Western  and 
Eastern  Cape  provinces,  KwaZulu-Natal,  eastern  half  of 
the  Free  State,  southeastern  North-West  Province,  Gau- 
teng, Mpumalanga  and  Limpopo  as  far  north  as  the 
Tshipise  area  (De  Waal  1978;  Jacobsen  1989;  Broadley 
1990b;  Bourquin  2004).  There  are  also  a few  scattered 
records  in  the  southern  parts  of  the  Northern  Cape,  an  iso- 
lated population  in  the  Port  Nolloth/Kleinsee  area,  and  a 
few  questionable  old  records  from  around  Kimberley. 

Habitat:  A semi-fossorial  species  found  in  sandy  sub- 
strates, old  termitaria  and  under  rocks,  from  near  sea 
level  to  elevations  of  1 800  m (De  Waal  1978;  Jacobsen 
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1989;  Spawls  & Branch  1995;  Branch  1998;  Bourquin 
2004). 

Biome:  Fynbos;  Grassland;  Albany  Thicket;  Savanna;  Suc- 
culent Karoo;  Indian  Ocean  Coastal  Belt;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Homoroselaps  lacteus — De  Hoop  NR,  WC  T.  Phelps 
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Genus  Macrelaps  Boulenger,  1896 — KwaZulu-Natal  black  snakes 


Macrelaps  is  a monotypic  genus  endemic  to  the  Atlas 
region.  The  only  known  species,  M.  microlepidotus,  is 
restricted  to  central  and  eastern  KwaZulu-Natal  and  the 
eastern  parts  of  the  Eastern  Cape.  It  is  a fossorial  spe- 
cies that  is  found  in  forests  and  occasionally  in  grasslands. 
These  snakes  are  mostly  nocturnal  and  feed  on  reptiles, 


frogs  and  mammals  (Marais  2004;  Shine  et  al.  2006). 
Females  lay  clutches  of  3-19  eggs  in  summer  (Branch 
1998;  Shine  et  al.  2006).  Macrelaps  microlepidotus  was 
not  previously  considered  to  be  of  conservation  concern 
but  it  is  now  classified  as  Near  Threatened  as  a result  of 
ongoing  habitat  destruction. 


Macrelaps  microlepidotus 
(Gunther,  1860) 

KWAZULU-NATAL  BLACK  SNAKE 

Marius  Burger 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  eastern  parts  of  the  Atlas 
region,  from  Kosi  Bay  in  northeastern  KwaZulu-Natal, 
southwards  to  East  London  in  the  Eastern  Cape.  It  occurs 
as  far  inland  as  the  Estcourt  area  in  KwaZulu-Natal  (Bour- 
quin  2004),  and  the  Amatole  Mountains  in  the  Eastern 
Cape  (Conradie  et  al.  2012).  This  species  may  also  occur 
in  southern  Mozambique. 

EOO:  109  415  km2  (confidence:  medium);  AOO: 
2 305  km2  (confidence:  low). 

Habitat:  A semi-fossorial  species  with  an  affinity  for 
forests,  where  it  tends  to  frequent  moist  leaf  litter  and 
humic  soil.  In  coastal  bush  it  is  associated  with  damp  lo- 
calities near  water  (Broadley  1990b;  Branch  1998;  Ma- 
rais 2004).  Altitude  ranges  from  near  sea  level  to  about 
1 300  m at  Nkandla  and  Estcourt. 

Bioregion:  Indian  Ocean  Coastal  Belt;  Sub-Escarpment 
Savanna;  Lowveld;  Sub-Escarpment  Grassland;  Albany 
Thicket;  Zonal  and  Intrazonal  Forests. 

Assessment  rationale:  AOO  approaches  the  Vulner- 
able threshold  and  there  is  ongoing  habitat  destruction 
[B2b(iii)],  but  habitat  fragmentation  is  moderate  and  there 
are  more  than  10  locations.  The  species  is  classified  as 
Near  Threatened. 

Threats:  Coastal  developments  and  ongoing  destruction 
of  forests. 


Macrelaps  microlepidotus — Hillcrest,  KZN  G.J.  Alexander 


Conservation  measures:  Protect  forest  habitat. 
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Genus  Xenocalamus  Gunther,  1868 — quill-snouted  snakes 


The  genus  Xenocalamus  is  confined  to  southern  and  cen- 
tral Africa  and  contains  five  species  (Uetz  2012).  Three  spe- 
cies are  found  in  the  Atlas  region  where  they  are  confined  to 
the  north  and  east,  while  two  (X.  mechowii  and  X.  mitchel- 
lii ) are  extralimital  (Branch  1998;  Uetz  2012).  Xenocala- 
mus and  Amblyodipsas  appear  to  be  closely  related  (Nagy 
et  al.  2005;  Vidal  et  al.  2008a).  These  are  slender,  fosso- 


rial  snakes  found  on  sandy  substrates.  They  feed  on  oth- 
er fossorial  reptiles,  particularly  amphisbaenians  (Shine  et 
al.  2006).  Females  lay  small  clutches  of  2-4  eggs  (Branch 
1998).  Xenocalamus  transvaalensis  was  previously  listed  as 
Rare  (Branch  1988a)  and  Data  Deficient  (IUCN  1996)  but 
is  here  considered  Least  Concern,  whereas  X.  sabiensis  was 
not  assessed  as  its  range  within  the  Atlas  area  is  peripheral. 


Xenocalamus  bicolor  bicolor 
Gunther,  1868 

BICOLOURED  QUILL-SNOUTED  SNAKE 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  Jacobsen  (1989)  cast  some  doubt  on  the  va- 
lidity of  the  subspecies  of  Xenocalamus  bicolor  due  to  the 
occurrence  of  intermediate  specimens,  and  suggested  that 
more  material  was  needed  to  clarify  the  situation.  After 
examining  additional  material,  Bates  (1991)  confirmed 
that  X.  b.  concavorostralis,  from  Bloemfontein,  is  a jun- 
ior synonym  of  X.  b.  bicolor.  A molecular  analysis  of  re- 
lationships among  the  various  subspecies  of  X.  bicolor  is 
required. 

Distribution:  Widespread  and  endemic  to  southern  Afri- 
ca. Occurs  from  South  Africa  northwards  into  Namibia, 
western  and  central  Botswana,  northern  Zimbabwe  and 
Mozambique  (Broadley  1990b).  In  th e Atlas  region  it  oc- 
curs from  Augrabies  in  the  west  to  the  extreme  northern 
part  of  the  Northern  Cape,  eastwards  through  North-West 
Province  to  Lephalale  in  Limpopo,  and  then  south  to  Blo- 
emfontein in  the  Free  State.  Two  Virtual  Museum  records 
were  obtained  for  the  Kimberley  area. 


Habitat:  Inhabits  mainly  Kalahari  sands  at  altitudes  of 
1 000-1  200  m (Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Nama-Karoo. 

Assessment  rationale:  Although  seldom  encountered,  this 
fossorial  snake  has  a wide  distribution. 

Conservation  measures:  None  recommended. 
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Xenocalamus  bicolor  australis 
FitzSimons,  1946 
WATERBERG  QUILL-SNOUTED  SNAKE 

Johan  Marais 

Global:  Least  Concern 
Endemic 

Taxonomy:  Jacobsen  (1989)  cast  some  doubt  on  the  va- 
lidity of  the  subspecies  of  Xenocalamus  bicolor  due  to  the 
occurrence  of  intermediate  specimens,  and  suggested  that 
more  material  was  needed  to  clarify  the  situation.  A mo- 
lecular analysis  of  relationships  among  the  various  sub- 
species of  X.  bicolor  is  required. 

Distribution:  Endemic  to  the  Waterberg  Range  of  Lim- 
popo Province,  South  Africa.  Found  mainly  in  the  vicin- 
ity of  Nylsvley  and  Bela-Bela  (Jacobsen  1989;  Broadley 
1990b;  Branch  1998). 

Habitat:  Inhabits  deep  alluvial  sands  (Jacobsen  1989; 
Branch  1998)  in  bushveld.  Found  at  altitudes  of 
1 100-1  400  m (Jacobsen  1989). 

Bioregion:  Central  Bushveld. 

Assessment  rationale:  This  subspecies  is  not  often  en- 
countered within  its  restricted  range,  probably  because  of 
its  fossorial  habits  (it  lives  in  deep  sand).  It  is  not  known 
to  experience  any  major  threats. 

Conservation  measures:  None  recommended. 


Xenocalamus  bicolor  australis — 24  km  NE  of  Sentrum,  LIMP  M.  Burger 


Xenocalamus  bicolor  lineatus  Roux,  1907 

STRIPED  QUILL-SNOUTED  SNAKE 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  Jacobsen  (1989)  cast  some  doubt  on  the  va- 
lidity of  the  subspecies  of  Xenocalamus  bicolor  due  to  the 
occurrence  of  intermediate  specimens,  and  suggested  that 
more  material  was  needed  to  clarify  the  situation.  A mo- 
lecular analysis  of  relationships  among  the  various  sub- 


Xenocalamus  bicolor  lineatus — LIMP  W.D.  Haacke 


species  of  X.  bicolor  is  required.  This  taxon  was  treated  as 
a full  species,  X.  lineatus,  by  Broadley  & Blaylock  (2013), 
without  explanation. 

Distribution:  Occurs  from  northeastern  KwaZulu-Natal, 
South  Africa  into  southern  Mozambique,  northeastern 
Mpumalanga,  northern  Limpopo  and  southern  Zimbabwe 
(Broadley  1990b).  May  also  occur  in  Swaziland. 
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Habitat:  Inhabits  deep  aeolian  sands  in  savanna  habitats 
at  altitudes  of  200-1  100  m (Jabobsen  1989). 

Bioregion:  Mopane,  Lowveld,  Central  Bushveld,  Indian 
Ocean  Coastal  Belt. 


Assessment  rationale:  Widespread,  fossorial  and  not 
threatened. 

Conservation  measures:  None  recommended. 


Xenocalamus  sabiensis  Broadley,  1971 

SAVE  QUILL-SNOUTED  SNAKE 

Johan  Marais 

Not  Applicable 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Africa.  Found  in  south- 
eastern Zimbabwe  and  adjacent  Mozambique  (Broadley 
1990b),  with  a single  record  (near  Pafuri  in  northeastern 
Limpopo  Province)  in  the  Atlas  region. 

Habitat:  Inhabits  alluvial  sands  (Broadley  1990b;  Branch 
1998). 

Bioregion:  Mopane. 

Assessment  rationale:  A fossorial  snake  that  is  seldom 
seen.  In  the  Atlas  region  it  is  known  from  only  a single  lo- 
cality in  South  Africa,  representing  less  than  5%  of  the  total 
range  of  the  species,  and  it  was  therefore  not  assessed. 

Conservation  measures:  Conduct  research  into  popula- 
tion numbers,  biology,  ecology,  habitat  status  and  poten- 
tial threats. 


Xenocalamus  sabiensis — Birchenough  Bridge,  Zimbabwe 

R Coates  Palgrave 


Xenocalamus  sabiensis,  dark  phase — Chibaki  River,  Zimbabwe  (paratype, 
TM  29115)  W.R.  Schmidt 
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Xenocalamus  transvaalensis 
Methuen,  1919 

SPECKLED  QUILL-SNOUTED  SNAKE; 

TRANSVAAL  QUILL-SNOUTED  SNAKE 

Johan  Marais 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  The  relationship  of  the  two  apparently  disjunct 
populations  (see  map)  should  be  assessed. 

Distribution:  Endemic  to  southern  Africa.  Found  in  two 
disjunct  populations:  one  reaching  from  Mapelane,  north- 
eastern KwaZulu-Natal,  into  southern  Mozambique;  and 
the  other  located  in  northern  Limpopo  and  possibly  ex- 
treme eastern  Botswana  (Broadley  1990b).  It  may  also 
occur  in  southern  Zimbabwe. 

Habitat:  Inhabits  deep  Kalahari  and  alluvial  sands  (Jacob- 
sen 1987;  Branch  1998). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt;  Mopane. 

Assessment  rationale:  Fairly  widespread  but  seldom  seen 
because  of  its  fossorial  habits. 

Conservation  measures:  Conduct  research  into  population 
numbers,  biology,  ecology,  habitat  status,  taxonomy  and 
potential  threats. 
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Xenocalamus  transvaalensis — Malala  Lodge,  S of  Hluhluwe,  KZN  J.  Harvey 
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SUBFAMILY  LAMPROPHIINAE 


Generic  boundaries  and  species  content  within  the  sub- 
family Lamprophiinae  remain  problematic.  This  subfamily 
contains  many  of  the  characteristic  and  common  species 
of  African  snakes,  including  the  house  snakes  and  rela- 
tives ( Bothrolycus , Bothrophthalmus,  Boaedon , Lampro- 
phis , Lycodonomorphus , Pseudoboodon),  and  a number 
of  smaller  genera  usually  associated  with  the  wolf  snake 
and  file  snake  genera.  Following  the  detailed  study  of  Kelly 
et  at.  (2010),  a number  of  important  generic  re-arrange- 
ments  were  proposed  (see  below),  and  a new  genus  de- 
scribed to  accommodate  the  Swazi  Rock  Snake. 

Lamprophiines  lack  fangs  but  may  have  enlarged,  non- 
grooved  teeth  at  the  front  of  the  maxilla  for  prey  cap- 


ture and  manipulation.  These  snakes  prey  on  vertebrates 
such  as  rodents  and  lizards  (Branch  1998),  which  they 
kill  by  constriction.  They  are  oviparous  and  mainly  noc- 
turnal. Most  are  terrestrial,  although  many  clades  in- 
clude rupicolous  species,  while  others  are  fully  or  par- 
tially aquatic. 

Of  the  12  genera  and  68  species  in  the  subfamily,  six 
genera  and  at  least  15  species  occur  in  the  Atlas  region. 
Although  some  species  are  rare  (e.g.  Lamprophis  fiskii) 
and  others  have  restricted  ranges,  only  Lycophidion 
pygmaeum  (Near  Threatened)  is  of  conservation  con- 
cern. 


Genus  Boaedon  Dumeril,  Bibron  & Dumeril,  1854 — house  snakes 


This  genus  includes  the  large  common  house  snakes  of  Af- 
rica, provisionally  6-8  species,  including  B.  fuliginosus,  B. 
capensis,  B.  lineatus,  B.  olivaceus  and  B.  virgatus.  Several 
extralimital  species  may  also  belong  to  the  genus,  including 


B.  geometricus  of  the  Seychelles  and  B.  erlangeri  and  B.  ab- 
yssinicus  of  Ethiopia  (Kelly  eta/.  2011),  but  further  research 
is  required  to  validate  this.  Only  a single,  common  and  wide- 
spread species  {B.  capensis ) occurs  in  the  Atlas  region. 


Boaedon  capensis 

(Dumeril,  Bibron  & Dumeril,  1854) 

COMMON  HOUSE  SNAKE; 

BROWN  HOUSE  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Hughes  (1997)  validated  Lamprophis  capen- 
sis for  southern  populations  previously  referred  to  Lam- 
prophis fuliginosus.  Both  of  these,  along  with  many  other 
house  snake  species,  were  transferred  to  Boaedon  by  Kelly 
et  al.  (2011).  Recent  molecular  analyses  have  indicated 
that  the  B.  fuliginosus-capensis  species  complex  contains 
a number  of  divergent  lineages  (Brassine  et  al.  2008; 
Kelly  et  al.  2011),  some  occurring  in  the  Atlas  region.  The 
status  and  distribution  of  these,  including  the  well-known 
'mentalis'  morphotype  of  the  western  arid  region  of  the 
subcontinent  (Branch  1998),  remains  problematic. 

Distribution:  The  confused  taxonomy  of  species  and  popu- 
lations allied  to  B.  capensis  make  an  assessment  of  dis- 


Boaedon  capensis — between  Pofadder  and  Aggeneys,  NC  W.R.  Branch 


Boaedon  capensis 
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Boaedon  capensis — Oudtshoorn,  WC  T.  Phelps 
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tribution  difficult  at  this  stage.  As  currently  understood 
(e.g.  Broadley  1990b;  Branch  1998;  as  L.  fuliginosus), 
the  species  occurs  ubiquitously  across  southern  Africa,  al- 
though it  appears  to  be  absent  in  the  highlands  of  Lesotho 
and  in  large  parts  of  the  Eastern  Cape. 

Habitat:  Inhabits  a wide  range  of  terrestrial  habitats  and  ap- 
pears to  be  tolerant  of  considerable  habitat  transformation. 


Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Nama-Karoo;  Fynbos;  Albany  Thicket;  Succulent  Karoo; 
Forests;  Desert. 

Assessment  rationale:  Widespread  and  common  through- 
out its  range. 

Conservation  measures:  None  recommended. 
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Genus  Gonionotophis  Boulenger,  1893 — file  snakes 


Loveridge  (1939)  noted  the  close  relationship  between  the 
file  snake  genera  Mehelya  and  Gonionotophis.  Molecular 
studies  (Vidal  et  al.  2008a;  Kelly  et  al.  2011)  showed 
that  Gonionotophis  is  nested  within  Mehelya  so  in  order 
to  maintain  monophyletic  genera,  all  species  currently 
placed  in  Mehelya  Csiki,  1903  were  transferred  to  Go- 
nionotophis Boulenger,  1893,  which  has  priority  over  all 
other  potential  names.  The  generic  name  Simocephalus 
Gunther,  1858,  under  which  many  early  file  snake  spe- 
cies were  described,  is  unavailable  because  it  was  initially 
applied  by  Schoedler,  1858  to  a new  crustacean  genus 


and  is  still  in  widespread  use  in  this  context.  Gonionoto- 
phis now  comprises  15  species  distributed  across  most  of 
sub-Saharan  Africa  (Branch  1998;  Uetz  2012),  but  it  is 
likely  that  future  research  will  result  in  dissection  of  the 
genus  (Kelly  et  al.  2011).  Two  species  occur  in  the  moist 
northeastern  and  eastern  parts  of  the  Atlas  region  but  nei- 
ther is  endemic.  Gonionotophis  capensis  is  a large  snake 
that  feeds  primarily  on  other  snakes,  while  G.  nyassae 
is  smaller  and  preys  mainly  on  lizards.  Both  species  are 
terrestrial,  nocturnal  and  oviparous  (5-13  eggs)  (Branch 
1998).  Neither  species  is  of  conservation  concern. 


Gonionotophis  capensis  capensis 
(A.  Smith,  1847) 

COMMON  FILE  SNAKE;  CAPE  FILE  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Three  subspecies  are  recognised,  namely  Go- 
nionotophis capensis  capensis,  G.  c.  savorgnani  (Kenya 
to  Cameroon)  and  G.  c.  fiechteri  (Somalia).  The  status  of 
these  subspecies  is  currently  being  investigated  (C.M.R. 
Kelly  pers.  comm.). 

Distribution:  Widespread,  occurring  from  Tanzania  in  the 
north,  southwards  to  southern  Africa  (Branch  1998).  In 
the  Atlas  region  it  occurs  in  the  South  African  provinces 
of  Limpopo,  Gauteng,  northern  Mpumalanga  and  KwaZu- 
lu-Natal, and  in  Swaziland.  A record  (2929CC;  Broadley 
1990b)  on  the  border  of  KwaZulu-Natal  and  Lesotho  is 
considered  erroneous  and  is  not  included  on  the  map  here. 

Habitat:  Inhabits  primarily  savanna  habitats  but  enters 
forests  and  even  some  arid  areas  in  parts  of  its  range 
(Branch  1998).  May  be  found  under  rocks  or  logs  (Jacob- 
sen 1989).  A telemetered  specimen  spent  considerable 
periods  of  time  underground  within  termitaria  (G.J.  Alex- 
ander unpubl.  obs.). 

Bioregion:  Lowveld;  Central  Bushveld;  Indian  Ocean 
Coastal  Belt;  Sub-Escarpment  Savanna;  Freshwater  Wet- 
lands; Mesic  Highveld  Grassland;  Sub-Escarpment  Grass- 
land; Zonal  and  Intrazonal  Forests;  Mopane. 

Assessment  rationale:  Widespread  and  common  in  some 
areas,  but  considered  Very  rare'  in  the  northeastern  parts 
of  South  Africa  by  Jacobsen  (1989). 

Conservation  measures:  None  recommended. 


Gonionotophis  capensis  capensis — Hammanskraal,  GP  G.J.  Alexander 


LAMPROPHIIDAE 


SURICATA  1 (2014] 


361 


Gonionotophis  nyassae  (Gunther,  1888) 

BLACK  FILE  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Widespread,  occurring  from  Kenya  south- 
wards to  southern  Africa  (Broadley  1990b).  In  the  Atlas 
region  it  is  known  from  Limpopo,  northern  Gauteng,  the 
northern  and  eastern  parts  of  Mpumalanga  and  KwaZulu- 
Natal,  and  Swaziland. 

Habitat:  Found  in  savanna  and  forested  habitats.  Occurs 
from  near  sea  level  in  the  coastal  lowlands  of  KwaZulu- 
Natal  to  higher  altitude  (up  to  1 500  m)  savanna  habitats 
in  Limpopo;  may  be  found  in  holes  in  the  ground,  in  mori- 
bund termitaria  and  under  rocks  on  soil  (Jacobsen  1989; 
Branch  1998). 

Bioregion:  Lowveld;  Central  Bushveld;  Indian  Ocean 
Coastal  Belt;  Mopane;  Mesic  Highveld  Grassland;  Zonal 
and  Intrazonal  Forests;  Sub-Escarpment  Grasslands. 

Assessment  rationale:  Widespread  and  common  in  places. 
Conservation  measures:  None  recommended. 


Gonionotophis  nyassae — Schoemanskloof  region,  MPM  M.  Burger 
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Genus  Inyoka  Branch  & Kelly,  2010 — Swazi  rock  snakes 


The  genus  Inyoka  is  monotypic  and  endemic  to  the  Atlas 
region.  It  was  recently  erected  (Kelly  et  at.  2011)  for  the 
Swazi  Rock  Snake.  Inyoka  is  sister  to  the  Forest  Wolf  Snake 


0 Hormonotus  modestus)  which  has  similar  physical  char- 
acteristics, including  large  eyes,  but  which  differs  in  many 
other  respects.  Inyoka  swazicus  is  considered  Least  Concern. 


Inyoka  swazicus  (Schaefer,  1970) 

SWAZI  ROCK  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 
Endemic 

Taxonomy:  Ever  since  its  description  (Schaefer  1970)  there 
has  been  debate  concerning  the  generic  placement  of  this 
species.  Visser  (1979)  suggested  that  it  had  greater  affinities 
with  the  boigine  genus  Telescopus , but  despite  the  superfi- 
cially similar  appearance,  hemipenial  morphology  mitigated 
against  this  association  (W.R.  Branch  unpubl.  data).  A sub- 
sequent molecular  phylogeny  of  the  Lamprophiidae  (Vidal  et 
al.  2008a)  demonstrated  that  swazicus  clustered  with  the 
monotypic  genus  Hormonotus.  A detailed  molecular  analysis 
(Kelly  eta/.  201 1)  confirmed  this  sister  relationship,  but  suf- 
ficient morphological  and  molecular  divergence  merited  the 
description  of  a new  genus  for  the  species. 

Distribution:  Endemic  to  the  Atlas  region.  Found  from  cen- 
tral Limpopo  in  the  north,  southwards  through  Mpumalan- 
ga and  Swaziland,  reaching  northern  KwaZulu-Natal. 

Habitat:  Inhabits  rock  outcrops  in  grassland  and  savanna 
(Branch  1998).  Shelters  under  rocks  on  rock,  or  in  crev- 
ices, at  altitudes  of  1 400-1  900  m (Jacobsen  1989). 

Bioregion:  Mesic  Highveld  Grassland;  Central  Bushveld; 
Lowveld;  Sub-Escarpment  Grassland. 

Assessment  rationale:  Although  this  species  is  rarely  en- 
countered, it  occurs  over  a fairly  wide  area  in  rocky  habi- 
tats that  do  not  appear  to  be  significantly  impacted  by 
anthropogenic  habitat  transformation.  However,  afforesta- 
tion in  the  northern  parts  of  the  range  has  almost  certainly 
destroyed  or  altered  some  habitat. 

Conservation  measures:  Conserve  suitable  habitats.  Carry 
out  research  into  biology  and  ecology. 


Inyoka  swazicus— foothills  of  Iron  Crown,  about  4 km  S of  Haenertsburg, 
LIMP  M.  Burger 
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Genus  Lamprophis  Fitzinger, 


The  genus  Lamprophis  is  now  restricted  to  a group  of 
four  small  house  snakes  (Kelly  et  al.  2011)  that  are  ei- 
ther endemic  to  the  Atlas  region  or,  in  the  case  of  L. 
guttatus,  also  found  in  southern  Namibia.  These  snakes 


1843 — dwarf  house  snakes 


are  small  to  medium-sized  constrictors.  All  species  are 
terrestrial,  nocturnal,  oviparous  and  prey  on  small  ver- 
tebrates. In  the  Atlas  region,  all  species  are  considered 
Least  Concern. 


Lamprophis  aurora  (Linnaeus,  1758) 
AURORA  SNAKE;  AURORA  HOUSE  SNAKE 
Bryan  Maritz 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Atlas  region.  Widespread  in 
South  Africa,  inhabiting  suitable  habitat  in  all  provinces 
but  absent  from  most  of  the  Northern  Cape.  Records  ex- 
tend from  the  Cape  Peninsula  through  the  Western  and 
Eastern  Cape,  KwaZulu-Natal,  western  Lesotho,  Free 
State,  eastern  parts  of  the  Northern  Cape,  North-West 
Province,  Gauteng,  Mpumalanga,  and  as  far  north  as 
2330CA  in  Limpopo.  The  isolated  Virtual  Museum  record 
from  Nieuwoudtville  (3119AC)  may  be  based  on  a trans- 
located specimen. 

Habitat:  Occurs  in  grassland,  fynbos  and  moist  savan- 
na habitats.  Specimens  are  known  from  the  coast  up  to 
the  plateau  (1  700  m)  of  the  Highveld.  Often  found  near 
streams  and  under  rocks,  occasionally  in  old  termitaria 
(De  Waal  1978;  Jacobsen  1989). 

Biome:  Grassland;  Savanna;  Fynbos;  Albany  Thicket;  Na- 
ma-Karoo;  Indian  Ocean  Coastal  Belt;  Succulent  Karoo; 
Forests. 

Assessment  rationale:  Widespread  and  common  in  suit- 
able habitat. 

Conservation  measures:  This  species  is  closely  associated 
with  grassland  habitats,  which  are  part  of  a highly  trans- 
formed ecosystem  (Le  Roux  2002).  Promote  the  protec- 
tion of  remaining  grassland  habitat. 
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Lamprophis  aurora — Johannesburg,  GP  G.J.  Alexander 


Lamprophis  fiskii  Boulenger,  1887 
FISK’S  SNAKE;  FISK’S  HOUSE  SNAKE 
Bryan  Maritz 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa  where  it  is  known 
only  from  the  Northern,  Western  and  Eastern  Cape  prov- 
inces (Barts  et  al.  2012).  The  range  extends  from  near 
Steinkopf  in  the  western  Northern  Cape,  southwards  to 
near  Worcester  in  the  Western  Cape,  then  eastwards  to 
near  Aberdeen  (3223DC)  in  the  Eastern  Cape.  The  latter 
QDGC  refers  to  a Virtual  Museum  record  and  represents 
the  first  record  of  the  species  in  the  Eastern  Cape.  It  may 
also  occur  north  of  the  Orange  River  in  southern  Namibia. 

Habitat:  Found  in  a wide  variety  of  terrestrial  habitats 
throughout  western  South  Africa,  especially  rocky  and 
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sandy  areas  in  arid  regions  (Branch  1998;  Barts  et  al. 
2012),  and  may  be  associated  with  temporary  water  bod- 
ies in  some  places  (S.  Thomas  pers.  comm.). 

Bioregion:  Namaqualand  Hardeveld;  Upper  Karoo;  Gariep 
Desert;  Richtersveld;  Southwest  Fynbos;  Namaqualand 
Sandveld;  Rainshadow  Valley  Karoo;  Karoo  Renosterveld; 
Lower  Karoo. 

Assessment  rationale:  Apparently  widely  distributed  in  an 
area  of  low  human  population  density  and  few  threats.  In 
a few  areas  it  may  be  affected  by  habitat  loss  due  to  ag- 
riculture and  mining.  This  species  is  very  poorly  known. 
For  example,  there  is  only  a single  record  on  reproduction: 
a captive  female  laid  three  eggs  (J.  Marais  pers.  comm.). 
Even  basic  distribution  data  are  lacking,  making  it  difficult 
to  assess  this  species  based  on  habitat  type. 

Conservation  measures:  Survey  the  species'  range.  Col- 
lect detailed  information  on  habitat  associations  and  de- 
mographics. Initiate  research  into  the  ecology  of  the  spe- 
cies. 


Lamprophis  fiskii — N of  Matjiesfontein  on  R354,  WC  C.  & S.  Dorse 


Lamprophis  fuscus  Boulenger,  1893 

YELLOW-BELLIED  SNAKE; 

YELLOW-BELLIED  HOUSE  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa  and  Swaziland. 
Localities  are  widely  scattered,  indicating  a fragmented 
distribution.  Known  from  the  Cape  Peninsula,  extending 
eastwards  through  the  Eastern  Cape,  eastern  Free  State, 
KwaZulu-Natal,  western  Swaziland  and  Mpumalanga.  It 
may  also  occur  in  western  Lesotho  and  Limpopo  Province. 

Habitat:  A poorly  known  snake,  usually  found  in  mori- 
bund termitaria  (De  Waal  1978;  Jacobsen  1989;  Branch 
1998). 

Biome:  Fynbos;  Grassland;  Albany  Thicket;  Indian  Ocean 
Coastal  Belt. 

Assessment  rationale:  This  species  is  widespread  and 
therefore  considered  to  be  of  Least  Concern.  However,  it 
inhabits  mainly  grassland  and  fynbos  habitats  (Branch 
1998)  and  these  declined  in  extent  by  7%  and  9%  respec- 
tively during  the  period  1996-2000  (Rouget  et  al.  2003; 
O’Connor  & Kuyler  2009)  and  continue  to  decline  (CSIR 
2008),  partly  as  a result  of  crop  farming,  afforestation 
and  changes  in  fire  regimes.  Further  habitat  transforma- 
tion could  result  in  additional  population  fragmentation, 
increasing  vulnerability  and  pushing  the  species  towards  a 
threatened  category. 

Conservation  measures:  Monitor  the  population  for  po- 
tential declines  resulting  from  further  habitat  transforma- 
tion. Focus  on  the  protection  of  suitable  grassland  and 
fynbos  habitat  where  the  species  has  been  recorded.  Con- 
duct basic  research  on  distribution,  biology  and  habitat 
preferences. 
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Lamprophis  guttatus  (A.  Smith,  1843) 
SPOTTED  ROCK  SNAKE;  SPOTTED  HOUSE  SNAKE 
Bryan  Maritz 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  There  is  considerable  variation  in  colour  pat- 
tern (see  Branch  1998),  habits  and  behaviour  across  the 
range  of  this  species.  This  is  accompanied  by  significant 
genetic  divergence  (Kelly  et  al.  2011)  and  it  is  therefore 
possible  that  7_.  guttatus ’ contains  a number  of  taxa. 

Distribution:  Endemic  to  southern  Africa  and  recorded 
from  Namibia,  South  Africa  and  Swaziland.  It  is  also  likely 
to  occur  in  Lesotho  and  Mozambique,  although  no  records 
are  currently  known  from  these  countries.  The  distribution 
appears  to  generally  follow  the  Great  Escarpment,  running 
southwards  from  southern  Namibia,  through  Namaqua- 
land  to  the  Cape  Fold  Mountains  and  then  northeast  to 
Limpopo. 

Habitat:  Found  in  rocky  habitats  throughout  its  range. 
Shelters  under  rocks  or  in  crevices  at  altitudes  as  high  as 
2 300  m (Jacobsen  1989). 

Biome:  Grassland;  Fynbos;  Savanna;  Succulent  Karoo; 
Nama-Karoo;  Indian  Ocean  Coastal  Belt;  Albany  Thicket. 


Lamprophis  guttatus — Kloof,  KZN  J.  Marais 


Assessment  rationale:  Widespread  in  rocky  habitats  that 
are  not  significantly  prone  to  anthropogenic  influence.  In 
addition,  these  snakes  are  often  abundant. 

Conservation  measures:  As  this  species  is  easily  collected 
in  suitable  habitat,  its  presence  in  the  pet  trade  should  be 
monitored. 


Lamprophis  guttatus — Steytlerville,  EC  W.R.  Branch 
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Genus  Lycodonomorphus  Fitzinger,  1843 — water  and  ground  snakes 


Lycodonomorphus  is  a small  genus  closely  related  to  Lam- 
prophis.  It  now  contains  eight  species  (with  the  transfer  of 
Lycodonomorphus  inornatus  from  Lamprophis)  which  occur 
throughout  Central  and  East  Africa  and  the  eastern  parts  of 
Southern  Africa  (Branch  1998).  Four  species  occur  in  the 
Atlas  region,  all  in  areas  with  high  rainfall.  They  are  predom- 
inately aquatic  snakes  that  prey  mainly  on  frogs  which  they 


subdue  by  constriction.  One  large  species  (L  inornatus)  is 
terrestrial  and  feeds  on  rodents,  lizards  and  even  snakes. 
These  non-venomous  constrictors  are  generally  nocturnal 
but  may  forage  during  the  day.  Females  lay  clutches  of  6-23 
eggs  (Branch  1998).  Lycodonomorphus  obscuriventris  was 
listed  as  Peripheral  by  Branch  (1988a)  but  all  species  in  the 
region  are  now  considered  Least  Concern. 


Lycodonomorphus  inornatus 
(Dumeril,  Bibron  & Dumeril,  1854) 

OLIVE  GROUND  SNAKE;  BLACK  HOUSE  SNAKE; 
OLIVE  HOUSE  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 
Endemic 

Taxonomy:  Until  recently  this  species  was  known  as  Lam- 
prophis inornatus.  Northern  and  southern  populations 
differ  with  regard  to  body  proportions  and  scalation  and 
are  genetically  divergent,  indicating  that  two  taxa  may  be 
present  (Kelly  et  al.  2011). 

Distribution:  Endemic  to  South  Africa  and  Swaziland.  This 
is  a predominantly  temperate  species  that  occurs  from  the 
southwestern  Cape  eastwards  through  the  Eastern  Cape, 
KwaZulu-Natal,  northeastern  Free  State,  Mpumalanga, 
Gauteng,  Limpopo  and  Swaziland. 

Habitat:  Inhabits  grassland,  savanna,  fynbos  and  forest 
habitats  across  its  distribution  (Branch  1998).  Shelters 
under  rocks  on  soil  and  in  or  under  rotting  logs  (Jacobsen 
1989). 

Biome:  Grassland;  Fynbos;  Savanna;  Albany  Thicket;  In- 
dian Ocean  Coastal  Belt;  Forests. 

Assessment  rationale:  Widespread,  and  common  in  parts 
of  its  range. 

Conservation  measures:  None  recommended. 


|18*E  | |20®  | [22°  | 

Lvcodonomorohus  inornatus 

24* 

26* 

28*  J 

0 

T 

32* 

24»S 

/u 

D e 

1 

\ 

■yp 

1 

p 

fl 

25* 

J 

L 

■ 

1 

/ 

B 

t 

TJ 

la 

> 

2r 

30° 

32* 

| 

)■ 

i 

■ 

34° 

1 

1 

0 

■ 

Lycodonomorphus  inornatus — Duiwelskloof,  LIMP  J.  Marais 


Lycodonomorphus  laevissimus 
(Gunther,  1862) 

DUSKY-BELLIED  WATER  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 
Endemic 

Taxonomy:  Raw  (1973)  described  two  subspecies  (L  /. 
fitzsimonsi,  L.  I.  natalensis)  but  these  are  no  longer  rec- 
ognised (Haagner  & Branch  1994;  Branch  1998).  A phy- 
logeographic  study  of  populations  from  different  drainage 
basins  may  be  informative  with  regard  to  gene  flow. 

Distribution:  Endemic  to  the  Atlas  region,  occurring  from 
the  Eastern  Cape  northwards  through  KwaZulu-Natal, 
Mpumalanga  and  Swaziland.  The  possible  northern  lim- 
its of  the  range  are  represented  by  a questionable  iso- 
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lated  record  in  Limpopo  (2329DD).  An  isolated  popula- 
tion exists  around  Vereeniging  (2627DB)  on  the  Gauteng/ 
Free  State  border  and  probably  originated  from  specimens 
washed  down  the  Vaal  River  (Jacobsen  1989;  Bates 
1996a),  but  the  permanency  of  this  population  requires 
confirmation.  This  species  may  also  occur  in  southern  Mo- 
zambique. 

Habitat:  Inhabits  riverine  and  other  aquatic  habitats,  fa- 
vouring well-wooded  streams  (Branch  1998).  Often  found 
along  perennial  streams  in  grassland;  occurs  from  near 
sea  level  to  at  least  1 700  m (Jacobsen  1989). 

Bioregion:  Sub-Escarpment  Grassland;  Albany  Thicket; 
Mesic  Highveld  Grassland  ; Sub-Escarpment  Savanna;  In- 
dian Ocean  Coastal  Belt;  Drakensberg  Grassland;  Lowveld; 
Eastern  Fynbos-Renosterveld;  Lower  Karoo;  Zonal  and  In- 
trazonal Forests;  Central  Bushveld;  Estuarine  Vegetation. 

Assessment  rationale:  Widespread  and  generally  abun- 
dant in  suitable  habitat. 

Conservation  measures:  None  recommended. 


Lycodonomorphus  laevissimus — Mooi  River,  KZN  J.  Marais 


Lycodonomorphus  obscuriventris 
FitzSimons,  1964 
FLOODPLAIN  WATER  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Previously  considered  a subspecies  of  Lycodo- 
nomorphus whytii  but  raised  to  species  status  by  Broadley 
(1995a).  The  relationship  between  these  two  taxa  should 
be  investigated  by  means  of  a molecular  analysis. 

Distribution:  Endemic  to  southern  Africa.  Ranges  from 
Mozambique  southwards,  entering  southern  Zimbabwe 
and  the  eastern  parts  of  Limpopo,  Mpumalanga  and  Swa- 
ziland, as  well  as  northeastern  KwaZulu-Natal  (Broadley 
1990b;  Bourquin  2004). 

Habitat:  Inhabits  lowland  swamps  and  floodplains  (Broad- 
ley 1990b). 

Vegetation  type:  SVI  5 Tshokwane-Hlane  Basalt  Lowveld; 
SVI  18  Tembe  Sandy  Bushveld;  SVI  16  Southern  Lebom- 
bo  Bushveld;  SVI  3 Granite  Lowveld;  SVI  23  Zululand 
Lowveld. 

Assessment  rationale:  Has  a limited  distribution  in  the 
Atlas  region,  with  an  estimated  AOO  of  600  km2  (ap- 
proaching the  Endangered  threshold  [B2]).  However,  it  oc- 
curs primarily  in  the  Kruger  National  Park  as  well  as  other 
protected  areas  in  eastern  Mpumalanga,  and  there  do  not 
appear  to  be  any  major  threats.  Nevertheless,  its  habi- 
tat is  likely  to  be  threatened  by  changes  in  water  regimes 
caused  by  anthropogenic  extraction  of  water  or  changing 
climatic  trends.  Habitat  loss  resulting  from  industrial  and 
agricultural  development  could  also  threaten  this  species. 

Conservation  measures:  Initiate  research  on  biology,  ecol- 
ogy and  habitat  status. 


Lycodonomorphus  obscuriventris — Swazi  land  W.  D . Haacke 
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Lycodonomorphus  rufulus 
(Lichtenstein,  1823) 

BROWN  WATER  SNAKE; 

COMMON  WATER  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 

Taxonomy:  Broadley  (1967)  treated  L rufulus  mlanjen- 
sis  as  a subspecies  of  L.  leleupi,  rendering  L.  rufulus  a 
monotypic  species.  Lycodonomorphus  leleupi  mlanjensis 
was  later  raised  to  species  status  by  Broadley  & Cotterill 
(2004).  The  status  of  the  isolated  population  of  L.  rufulus 
on  the  eastern  highlands  of  Zimbabwe,  and  phylogenet- 
ic relationships  within  the  genus,  are  under  investigation 
(C.M.R.  Kelly  pers.  comm.). 

Distribution:  Endemic  to  southern  Africa.  The  species  has 
a largely  temperate  distribution  pattern  and  is  widespread 
in  the  eastern  and  southern  parts  of  the  Atlas  region.  Oc- 
curs in  Swaziland,  Lesotho  and  all  provinces  of  South  Af- 
rica, but  is  notably  absent  from  most  parts  of  the  drier 
Northern  Cape.  The  range  extends  to  the  Limpopo  Val- 
ley and,  after  a disjunction,  the  taxon  is  again  found  in 
the  eastern  parts  of  Zimbabwe  and  adjacent  Mozambique 
(Broadley  1990b;  Branch  1998). 

Habitat:  Associated  with  aquatic  habitats  including  dams, 
streams  and  rivers  (Branch  1998). 

Biome:  Grassland;  Savanna;  Fynbos;  Indian  Ocean  Coast- 
al Belt;  Albany  Thicket;  Forests;  Nama-Karoo;  Succulent 
Karoo;  Waterbodies. 

Assessment  rationale:  Widespread  and  common  through- 
out its  range. 

Conservation  measures:  None  recommended. 


Lycodonomorphus  rufulus — Suikerbosrand  NR,  GP  G.J.  Alexander 


LAMPROPHIIDAE 


SURICATA  1 (2014) 


369 


Genus  Lycophidion  Fitzinger,  1843 — wolf  snakes 


The  genus  Lycophidion  comprises  19  species  (Uetz  2012) 
distributed  across  sub-Saharan  Africa  (Branch  1998). 
Three  species  occur  in  the  eastern  parts  of  the  Atlas  re- 
gion and  one  of  these,  L.  pygmaeum , is  endemic.  Lyco- 
phidion semiannule,  recorded  from  northeastern  KwaZu- 
lu-Natal by  Broadley  (1990),  is  now  considered  restricted 
to  Benguerra  Island  and  possibly  Inhambane,  both  in 
southeastern  Mozambique  (Broadley  1996).  These  small 


non-venomous  terrestrial  snakes  forage  at  night  for  lizards, 
which  they  kill  by  constriction.  Females  in  the  Atlas  region 
lay  small  clutches  of  3-9  eggs  (Branch  1998).  The  most 
recently  described  species,  L.  pygmaeum,  is  considered 
Near  Threatened  given  its  limited  distribution  and  habitat 
loss  within  its  range.  Lycophidion  variegatum  was  former- 
ly listed  as  Rare  (Branch  1988)  but  is  now  classified  as 
Least  Concern. 


Lycophidion  capense  capense 
(A.  Smith,  1831) 

CAPE  WOLF  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  The  validity  of  the  two  additional  subspecies 
L.  c.  loveridgei  and  L.  c.  jacksoni,  both  from  northeastern 
and  eastern  Africa,  should  be  subjected  to  a modern  taxo- 
nomic analysis. 

Distribution:  Widespread  throughout  the  southeastern  re- 
gions of  Africa.  Occurs  from  Zambia  southwards  to  the 
Atlas  region,  where  it  is  known  from  Swaziland  and  all 
provinces  of  South  Africa,  although  it  is  apparently  absent 
from  large  parts  of  the  Northern  and  Western  Cape  prov- 
inces (Branch  1998). 

Habitat:  Occurs  from  coastal  regions  to  higher  elevations 
in  the  central  portions  of  South  Africa.  Often  found  under 
rocks  or  logs  and  in  old  termitaria  (Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Albany  Thicket;  Fynbos;  Forests;  Nama-Karoo. 

Assessment  rationale:  Widespread  and  common  through- 
out its  range. 

Conservation  measures:  None  recommended. 


Lycophidion  capense  capense — Umhlanga  Rocks,  KZN  J.  Marais 
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Lycophidion  pygmaeum  Broadley,  1996 

PYGMY  WOLF  SNAKE 

Bryan  Maritz 

Global:  Near  Threatened 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa  where  it  is  restricted 
to  the  northeastern  parts  of  KwaZulu-Natal,  from  the  Mo- 
zambique border  southwards  to  St  Lucia  Village.  It  is  likely 
to  occur  in  southern  Mozambique  and  possibly  in  the  east- 
ern parts  of  Swaziland. 

E00:  20  250  km2  (confidence:  medium);  AOO:  4 050  km2 
(confidence:  medium). 

Habitat:  Inhabits  lowland  forests,  grasslands  and  mesic 
savanna  habitats.  Has  also  been  recorded  from  pine  plan- 
tations (Branch  1998). 

Vegetation  type:  CB  1 Maputaland  Coastal  Belt;  FOz  7 
Northern  Coastal  Forest;  SVI  18  Tembe  Sandy  Bushveld; 
SVI  23  Zululand  Lowveld;  SVI  24  Zululand  Coastal  Thorn- 
veld;  CB2  Maputaland  Wooded  Grassland;  SVI  20  West- 
ern Maputaland  Clay  Bushveld. 

Assessment  rationale:  Has  a restricted  distribution  (EOO 
close  to  the  VU  threshold)  in  an  area  with  numerous  an- 
thropogenic impacts.  Afforestation,  human  settlement  and 
small-scale  agriculture  are  likely  to  have  severely  frag- 
mented the  range.  There  are  no  extralimital  records  (i.e. 
Mozambique)  so  it  is  improbable  that  migration  from  ad- 
jacent reservoirs  will  mitigate  habitat  loss. 

Threats:  Threatened  by  habitat  transformation  caused  by 
plantations,  agriculture  and  expanding  human  settlement. 
Habitat  transformation  is  taking  place  across  much  of  its 
range  (Driver  et  al.  2005). 

Conservation  measures:  This  species  is  poorly  known; 
carry  out  research  on  its  habits  and  habitat  utilisation.  Pri- 
oritise the  conservation  of  its  habitat. 


Lycophidion  pygmaeum — St  Lucia,  KZN  J.  Marais 


Lycophidion  variegatum  Broadley,  1969 

VARIEGATED  WOLF  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 


Lycophidion  variegatum — Mokopane,  LIMP  W.D.  Haacke 


Distribution:  Endemic  to  southern  Africa,  occurring  along 
the  eastern  and  western  sides  of  Zimbabwe,  southwards 
through  Limpopo,  the  northern  half  of  Mpumalanga,  east- 
ern Swaziland  and  northeastern  KwaZulu-Natal  (Broad- 
ley 1990b).  The  QDGC  records  along  the  KwaZulu-Natal 
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coast  require  confirmation.  Broadley  (1990)  recorded  Lyc- 
ophidion  semiannule  from  these  QDGCs  (and  2632DD), 
but  Broadley  (1996)  subsequently  restricted  the  latter 
species  to  the  Bazaruto  Archipelago  in  Mozambique.  Ac- 
cording to  Broadley  (1996)  and  Bourquin  (2004),  L.  vari- 
egatum  does  not  occur  further  south  than  the  Ngwavuma 
area  (2732AA). 

Habitat:  Found  in  savanna  and  grassland  habitats  as  well 
as  rocky  areas  throughout  its  range.  Recorded  from  rock 


outcrops,  under  rocks  on  rock  or  soil,  and  under  dead  plants 
or  logs,  at  elevations  of  300-1  200  m (Jacobsen  1989). 

Bioregion:  Lowveld;  Central  Bushveld;  Mopane;  Mesic 
Highveld  Grassland. 

Assessment  rationale:  Although  of  rare  occurrence,  this 
species  is  widespread  in  South  Africa. 

Conservation  measures:  Collect  information  on  biology 
and  ecology. 
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SUBFAMILY  PSAMMOPHIINAE 


The  subfamily  Psammophiinae  represents  a monophylet- 
ic  group  that  was  formerly  considered  part  of  the  family 
Colubridae  (see  Chapter  24;  Brandstatter  1996;  Vidal  & 
Hedges  2002).  It  was  recently  proposed  that  this  group 
of  snakes  should  be  elevated  to  family  level  (Kelly  et  al. 
2008,  2009). 

The  Psammophiinae  comprises  seven  genera  and  ap- 
proximately 50  species  (Kelly  et  al.  2008).  These  taxa 
are  distributed  throughout  southern  Europe,  the  Middle 
East,  south-central  Asia,  mainland  Africa  and  Madagas- 
car (Branch  1998;  Kelly  et  al.  2008).  This  subfamily  is 
ubiquitous  in  the  Atlas  region,  where  five  genera  ( Dlpslna , 
Hemirhagerrhis,  Psammophis,  Psammophylax , Rham- 
phiophis)  and  16  species  occur. 

Members  of  the  Psammophiinae  inhabit  a wide  variety  of 
habitats,  from  deserts  to  grassland,  fynbos,  savanna  and 


woodland.  These  snakes  are  generally  diurnal  and  terres- 
trial, although  Hemirhagerrhis  nototaenia  could  be  consid- 
ered arboreal  (Branch  1998).  They  actively  hunt  for  their 
prey,  which  consists  primarily  of  small  vertebrates  (Branch 
1998;  Alexander  & Marais  2007).  All  species  in  the  Atlas 
region  are  oviparous,  and  Psammophylax  rhombeatus  ex- 
hibits egg-guarding  behaviour  (Broadley  1990b).  The  ven- 
om of  Psammophis  mossambicus  is  relatively  potent  and 
may  be  of  clinical  importance  (Fry  et  al.  2003). 

Branch  (1988a)  listed  Psammophis  leightoni  as  Vulner- 
able (it  retains  this  status  here)  and  P.  jallae  as  Periph- 
eral (now  Least  Concern).  These  snakes  are  apparently 
not  threatened  by  commercial  trade  for  skins  or  pets.  The 
main  threat  facing  P.  leightoni  is  habitat  loss  to  coastal 
developments  and  agriculture,  and  habitat  deterioration 
with  an  associated  increased  incidence  of  fire  as  a result 
of  alien  invasive  plants. 


Genus  Dipsina  Jan,  1863 — dwarf  beaked  snakes 


Dipsina  is  a monotypic  genus  endemic  to  southern  Africa.  It  is 
the  sister  group  to  the  genus  Psammophis  (Kelly  et  al.  2008). 
These  small  (maximum  320  mm  snout-vent  length)  snakes 


are  diurnal  and  terrestrial,  they  prey  on  lizards,  and  females 
lay  clutches  of  2-4  eggs  (Branch  1998).  The  only  known  spe- 
cies, D.  multimaculata , is  not  of  conservation  concern. 


Dipsina  multimaculata  (A.  Smith,  1847) 

DWARF  BEAKED  SNAKE 

Gavin  Masterson 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Africa.  Found  in  Na- 
mibia, southwestern  Botswana  and  western  South  Africa 
(Broadley  1990b;  Branch  1998).  Within  the  Atlas  region 
it  occurs  in  the  Northern  and  Western  Cape  provinces. 
Some  old  records  (question  marks  on  map)  from  the  East- 
ern Cape,  Northern  Cape  and  North-West  Province  (main- 
ly from  Broadley  1990b)  require  confirmation. 

Habitat:  Terrestrial,  found  in  arid  sandy  areas  or  dry  wa- 
tercourses, using  burrows  for  refuge  and  bushes  for  cover 
(Branch  1998). 

Biome:  Nama-Karoo;  Succulent  Karoo;  Savanna;  Desert. 

Assessment  rationale:  Widespread,  without  significant 
threats. 

Conservation  measures:  None  recommended. 


Dipsina  multimaculata — Springbok,  NC  J.  Marais 
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Genus  Hemirhagerrhis  Boettger,  1896 — bark  snakes 


Hemirhagerrhis  contains  four  species  found  throughout  sub- 
Saharan  Africa  (Broadley  & Hughes  2000).  Only  one  species 
{H.  nototaenia ) occurs  in  the  Atlas  region  and  it  is  not  of  con- 


servation concern.  These  small  snakes  are  diurnal,  arboreal  or 
rupicolous,  and  feed  primarily  on  geckos  (Broadley  & Hughes 
2000).  Females  lay  clutches  of  2-8  eggs  (Branch  1998). 


Hemirhagerrhis  nototaenia 
(Gunther,  1864) 

EASTERN  BARK  SNAKE;  MOPANE  SNAKE 
Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Hemirhagerrhis  viperina  from  north-central 
Namibia  was  previously  considered  a subspecies  of  H. 
nototaenia  (Branch  1998). 

Distribution:  Endemic  to  sub-Saharan  Africa.  Found  in 
southeastern  Kenya,  Tanzania,  Democratic  Republic  of  the 
Congo,  Botswana,  Zimbabwe,  Mozambique  and  north- 
eastern South  Africa  (Broadley  1990b;  Branch  1998; 
Broadley  & Hughes  2000).  Scattered  records  extend  the 
range  westwards  from  Sudan  to  Burkina  Faso  (Broadley  & 
Hughes  2000).  Within  the  Atlas  region  it  is  found  in  Lim- 
popo and  the  northeastern  parts  of  Mpumalanga,  Swazi- 
land and  KwaZulu-Natal. 

Habitat:  A semi-arboreal  species  found  mainly  in  savanna, 
often  sheltering  under  loose  bark  and  cracks  in  trees,  up 
to  altitudes  of  1 200  m (Broadley  1990b;  Branch  1998; 
Broadley  & Hughes  2000). 

Bioregion:  Lowveld;  Mopane;  Central  Bushveld. 

Assessment  rationale:  Widespread  and  probably  more 
common  than  records  suggest  due  to  its  cryptic  coloura- 
tion and  secretive  habits.  No  known  threats. 

Conservation  measures:  None  recommended. 


- 1 ppT|  |3oH  [5H" 

- Hemirhagerrhis  nototaenia 


Hemirhagerrhis  nototaenia — Hoedspruit,  LIMP  D.  Pietersen 
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Genus  Psammophis  Boie,  1825 — sand  and  grass  snakes 


The  widespread  genus  Psammophis  comprises  33  spe- 
cies (Uetz  2012)  found  throughout  Africa  and  parts  of 
Asia.  Eleven  species  occur  in  the  Atlas  region.  Most  of 
these  are  widely  distributed  in  the  region  but  only  one,  P. 
leightoni,  is  endemic.  These  diurnal  snakes  actively  hunt 
for  small  vertebrates  such  as  lizards  and  small  rodents. 
Females  of  most  species  lay  clutches  of  3-15  eggs,  but 
P.  mossambicus  females  may  lay  as  many  as  30  eggs 
per  clutch  (Branch  1998).  The  venom  of  most  species 


is  mild  and  considered  harmless  to  humans,  but  that  of 
P.  mossambicus  is  more  potent  (Branch  1998)  and  re- 
quires further  study.  Branch  (1988a)  listed  P.  leightoni 
as  Vulnerable  and  this  status  is  retained  as  the  species 
is  threatened  by  habitat  loss  associated  with  agricul- 
ture and  human  settlement  throughout  its  small  range. 
Psammophis  jallae  was  listed  as  Peripheral  by  Branch 
(1988a)  but  this  species  is  no  longer  considered  to  be  of 
conservation  concern. 


Psammophis  angolensis  (Bocage,  1872) 
DWARF  SAND  SNAKE;  PYGMY  SAND  SNAKE 
Bryan  Maritz 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Widespread  in  sub-Saharan  Africa,  ranging 
from  Tanzania  and  the  Democratic  Republic  of  the  Congo, 
through  Zambia,  Malawi,  Mozambique,  westwards  to  An- 
gola and  southwards  through  Zimbabwe  to  South  Africa 
(Broadley  2002).  In  the  Atlas  region  it  occurs  in  Limpopo 
and  the  adjacent  northern  parts  of  North-West  Province, 
Gauteng  and  Mpumalanga. 

Habitat:  Found  in  savanna  habitats,  sheltering  under 
stones  (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Lowveld;  Mopane. 

Assessment  rationale:  Although  of  apparently  rare  occur- 
rence, it  is  widespread  in  the  Atlas  region  and  elsewhere 
in  Africa. 

Conservation  measures:  None  recommended. 


Psammophis  angolensis — near  Alldays,  LIMP  J.  Marais 


Psammophis  brevirostris  Peters,  1881 

SHORT-SNOUTED  GRASS  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 

Taxonomy:  The  taxonomic  status  of  this  species — which 
is  part  of  the  Psammophis  ‘ phillipsii ’ species  complex — 
has  been  investigated  by  Kelly  etal.  (2008).  Psammophis 
brevirostris  leopardinus  from  southern  Angola  and  Na- 
mibia is  now  considered  a valid  species  (Broadley  2002, 
validated  by  Kelly  et  al.  2008).  The  taxonomic  status  of 
several  apparently  relict  populations  requires  further  as- 
sessment. 

Distribution:  Endemic  to  southern  Africa.  Widespread  in 
the  Atlas  region,  occurring  in  Limpopo,  North-West  Prov- 
ince, Gauteng,  Mpumalanga,  KwaZulu-Natal,  the  adjacent 
northeastern  parts  of  the  Eastern  Cape,  and  Swaziland. 
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First  recorded  from  the  Kuruman  region  during  a SARCA 
survey  and  by  means  of  a Virtual  Museum  record.  These 
records  define  the  westernmost  limit  within  the  Atlas  re- 
gion and  are  the  first  records  for  the  Northern  Cape.  Relict 
populations  are  known  from  eastern  Namibia,  Botswana 
and  eastern  Zimbabwe  (Broadley  2002). 

Habitat:  Inhabits  grassland  and  savanna  habitats  from 
coastal  regions  to  higher  altitudes  in  the  Drakensberg, 
central  Highveld  and  highlands  of  eastern  Zimbabwe. 
Shelters  in  holes  in  the  ground,  under  rocks  and  in  old  ter- 
mitaria  (Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Forests. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Psammophis  brevirostris — near  Nelspruit,  MPM  J.  Marais 


Psammophis  crucifer  (Daudin,  1803) 

CROSS-MARKED  GRASS  SNAKE; 

MONTANE  GRASS  SNAKE 

Bryan  Maritz 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  In  certain  parts  of  its  range,  this  species  ex- 
hibits colour  polymorphism.  However,  limited  sampling 
by  Kelly  et  al.  (2008),  which  included  the  isolated  popu- 
lation in  eastern  Zimbabwe,  suggested  that  the  different 
populations  are  not  sufficiently  divergent  to  justify  sepa- 
rate taxonomic  status. 

Distribution:  A largely  temperate  species  endemic  to 
southern  Africa.  Widespread  in  the  Atlas  region  and  also 
occurring  as  a relict  population  in  the  highlands  of  eastern 
Zimbabwe  (Broadley  2002).  Occurs  in  the  western  and 
southern  parts  of  the  Northern  Cape,  across  the  Western 
and  Eastern  Cape  provinces,  the  eastern  half  of  the  Free 
State,  Gauteng,  high-lying  regions  of  KwaZulu-Natal  and 
Mpumalanga,  and  northwestern  Swaziland,  with  isolated 
records  in  Limpopo.  It  is  likely  to  be  far  more  widespread 
in  Lesotho  than  current  records  indicate. 

Habitat:  Fynbos,  and  montane  and  Highveld  grasslands, 
from  coastal  areas  to  higher  altitudes,  perhaps  as  high  as 
3 000  m (Branch  1998).  Shelters  under  rocks  on  soil,  in 
old  termitaria  and  occasionally  in  rock  crevices  or  low- 
growing  shrubs  (Jacobsen  1989). 

Biome:  Grassland;  Fynbos;  Savanna;  Albany  Thicket;  Suc- 
culent Karoo;  Nama-Karoo;  Forests;  Indian  Ocean  Coastal 
Belt. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Psammophis  crucifer 


Psammophis  crucifer — Gondwana  GR,  E of  Herbertsdale,  WC  M.  Burger 
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Psammophis  jallae  Peracca,  1896 

J ALLA’S  SAND  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Widespread  in  the  northern  parts  of  south- 
ern Africa.  Recorded  from  Angola,  Zambia,  Namibia,  Bot- 
swana, Zimbabwe  and  South  Africa  (Broadley  2002).  In 
the  Atlas  region  it  is  known  from  the  western  parts  of  Lim- 
popo, reaching  Waterpoort  in  the  north. 

Habitat:  Inhabits  grassland  and  arid  savanna  habitats  at 
altitudes  of  750-1  500  m (Broadley  2002). 

Bioregion:  Central  Bushveld;  Mopane. 

Assessment  rationale:  Although  this  sand  snake  is  not 
common,  it  has  a fairly  wide  distribution  in  the  Atlas  re- 
gion and  is  likely  to  occur  in  numerous  conservation  areas 
in  the  western  parts  of  Limpopo  Province. 

Conservation  measures:  None  recommended. 


Psammophis  jallae — Vaalwater,  LIMP 


W.D.  Haacke 


Psammophis  leightoni  Boulenger,  1902 
CAPE  SAND  SNAKE;  CAPE  WHIP  SNAKE 
Bryan  Maritz 

Global:  Vulnerable  Blab(iii) 

Endemic 

Taxonomy:  Broadley  (2002)  elevated  R leightoni  na- 
mibensis  and  P.  I.  tri  nasal  is  to  species  status,  rendering 
P.  leightoni  a monotypic  species.  However,  the  validity  of 
these  changes  has  been  questioned  (Kelly  et  al.  2008) 
and  further  research  is  necessary  to  investigate  this  issue. 

Distribution:  Endemic  to  the  western  regions  of  the  West- 
ern Cape,  South  Africa.  Broadley  (2002)  plotted  an  iso- 
lated record  (3120BD)  in  the  Northern  Cape  and  this  is 
considered  questionable  and  in  need  of  confirmation. 

EOO:  18  755  km2  (confidence:  medium);  AOO:  3 849  km2 
(confidence:  low). 

Habitat:  Found  in  sand  fynbos  and  strandveld  habitats 
throughout  its  range. 

Vegetation  type:  FFd2  Leipoldtville  Sand  Fynbos;  FRs9 
Swartland  Shale  Renosterveld;  FFs2  Graafwater  Sand- 
stone Fynbos;  FS5  Langebaan  Dune  Strandveld;  FRg2 
Swartland  Granite  Renosterveld;  FFd3  Hopefield  Sand 
Fynbos;  FS3  Saldanha  Flats  Strandveld;  FFs9  Peninsula 
Sandstone  Fynbos;  FFg3  Peninsula  Granite  Fynbos;  FFg2 


Boland  Granite  Fynbos;  FFd6  Hangklip  Sand  Fynbos;  FS1 
Lambert's  Bay  Strandveld. 

Assessment  rationale:  Has  a limited  distribution  (EOO 
<20  000  km2)  in  a region  that  is  characterised  by  high 
levels  of  habitat  transformation.  Average  habitat  transfor- 
mation within  the  Cape  Floristic  Region  is  estimated  at 
approximately  30%,  while  certain  vegetation  types  (e.g. 
Renosterveld)  in  which  this  species  is  known  to  occur 
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have  been  reduced  by  up  to  80%  in  extent  (Rouget  et 
al.  2003)  [Blb(iii)].  Habitat  transformation  is  expected 
to  increase  (Rouget  et  at.  2003).  Additionally,  remaining 
habitats  within  the  range  are  likely  to  be  severely  frag- 
mented [B 1 a] . There  are  very  few  large  tracts  of  undis- 
turbed habitat  remaining  for  this  species,  which  occurs  in 
few  protected  areas.  It  is  likely  that  the  majority  of  popu- 
lations are  isolated  and  although  this  snake  is  capable  of 
long  distance  movement,  altered  habitats  and  roads  will 
act  as  barriers. 

Threats:  Threatened  primarily  by  habitat  loss  associated 
with  agriculture  and  development  of  human  settlements 
throughout  its  range. 

Conservation  measures:  Conserve  existing  habitat.  Assess 
the  occurrence  of  the  species  within  transformed  areas. 

Clarify  the  taxonomic  status  of  P.  leightoni  relative  to  P.  Psammophis  ieightoni—\NC  m.  Burger 

namibensis  and  P.  trinasalis. 


Psammophis  mossambicus  Peters,  1882 

OLIVE  GRASS  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Kelly  et  al.  (2008)  reported  that  there  appears 
to  be  little  support  for  the  separation  of  Psammophis  phil- 
lipsii  phillipsii  and  P.  mossambicus , and  that  the  latter 
may  be  a junior  synonym  of  P.  phillipsii.  However,  larger 
samples  and  a more  detailed  investigation  are  required  to 
settle  this  question. 

Distribution:  Widespread  in  sub-Saharan  Africa  but  the 
exact  range  is  difficult  to  define  given  the  taxonomic  issue 
discussed  above.  According  to  Branch  (1998)  and  Broad- 
ley  (2002),  the  species  occurs  from  South  Sudan  south- 
wards to  Angola,  Namibia,  Botswana,  Zimbabwe,  Mo- 
zambique, South  Africa  and  Swaziland.  Within  the  Atlas 
region  it  is  known  from  the  Lowveld  of  Limpopo  and  Mpu- 
malanga, southwards  through  Swaziland  and  KwaZulu- 
Natal.  It  appears  to  be  absent  from  the  high-lying  regions 
of  Mpumalanga.  Broadley  (2002)  recorded  the  southern- 
most limit  at  2931  BA  but  it  is  now  known  to  occur  further 
south  at  2931  AD.  Although  Bourquin  (2004)  plotted  sev- 
eral records  throughout  KwaZulu-Natal,  including  one  as 
far  south  as  3130AA  on  the  Eastern  Cape  border,  many  of 
these  require  confirmation.  All  records  west  of  31°E  and 
at  loci  2831AB,  2831BA  and  2931CA  (from  Bourquin 
2004  and  other  sources)  are  excluded  from  the  map  here, 
as  these  were  considered  too  far  removed  from  the  range 
determined  by  Broadley  (2002).  These  records  are  prob- 
ably referable  to  P.  brevirostris. 

Habitat:  Inhabits  savanna  and  grasslands  from  sea  level 
to  approximately  1 500  m,  and  is  often  associated  with 
moist  habitats  (Broadley  2002). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt;  Central 
Bushveld;  Mopane;  Zonal  and  Intrazonal  Forests;  Mesic 
Highveld  Grassland;  Freshwater  Wetlands;  Alluvial  Veg- 
etation. 


Psammophis  mossambicus — Cleveland  NR,  S of  Phalaborwa,  LIMP 

M.  Burger 


Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Psammophis  namibensis  Broad  ley,  1975 
NAM  IB  SAND  SNAKE;  NAMIB  WHIP  SNAKE 
Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Broadley  (2002)  elevated  Psammophis  leight- 
oni  namibensis  to  species  status,  but  Kelley  et  al.  (2008) 
indicated  that  P.  namibensis  and  P.  leightoni  may  repre- 
sent a single  species  and  called  for  further  molecular  work 
to  investigate  this. 

Distribution:  Occurs  along  the  western  portions  of  southern 
Africa,  from  Angola  through  Namibia,  south  to  Namaqua- 
land  in  the  Northern  Cape,  South  Africa  (Branch  1998). 

Habitat:  Inhabits  arid  regions,  including  desert  and  suc- 
culent scrubland  (Branch  1998). 

Bioregion:  Namaqualand  Sandveld;  Richtersveld;  Nama- 
qualand  Hardeveld;  Bushmanland;  Southern  Namib 
Desert;  Gariep  Desert. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Psammophis  namibensis — Sossusvlei,  Namibia  W.R.  Branch 


Psammophis  namibensis — Gaias,  Namibia  J.  Marais 


Psammophis  notostictus  Peters,  1867 
KAROO  SAND  SNAKE;  KAROO  WHIP  SNAKE 
Bryan  Maritz 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  A widespread  species  that  occurs  from  south- 
ern Angola  through  Namibia  to  South  Africa  (Broadley 
2002).  In  the  Atlas  region  it  occurs  throughout  the  North- 


Psammophis  notostictus — De  Hoop  NR,  WC  T.  Phelps 


ern  and  Western  Cape  provinces,  the  western  half  of  the 
Eastern  Cape  and  the  southern  half  of  the  Free  State. 

Habitat:  Inhabits  arid  scrubland,  karroid  bushveld  and 
fynbos  habitats.  May  be  found  in  old  termitaria,  under 
rocks  or  in  open  veld  (De  Waal  1978). 
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Biome:  Nama-Karoo;  Fynbos;  Succulent  Karoo;  Grass- 
land; Albany  Thicket;  Desert;  Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Psammophis  subtaeniatus  Peters,  1882 

WESTERN  YELLOW-BELLIED  SAND  SNAKE; 

WESTERN  STRIPE-BELLIED  SAND  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Psammophis  subtaeniatus  orientalis  from 
east  and  southeast  Africa  was  elevated  to  species  status 
by  Broadley  (2002)  (validated  by  Kelly  et  al.  2008),  ren- 
dering P.  subtaeniatus  a monotypic  species. 

Distribution:  Occurs  from  southern  Angola  through  north- 
ern Namibia,  Botswana,  southern  Zambia,  Zimbabwe, 
western  Mozambique  and  Swaziland  (Branch  1998).  In 
South  Africa  it  is  known  from  Limpopo,  northern  North- 
West  Province,  Gauteng,  parts  of  the  northern  half  of  Mpu- 
malanga and  northern  KwaZulu-Natal. 

Habitat:  Inhabits  dry  savannas  at  altitudes  of  100- 
1 500  m (Broadley  2002).  Recorded  on  rocky  hillsides, 
in  rock  crevices  and  large,  old  termitaria,  as  well  as  under 
bark,  logs  or  rocks;  may  take  refuge  in  bushes  up  to  1 .2  m 
high  (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Lowveld;  Mopane;  Mesic 
Highveld  Grassland;  Alluvial  Vegetation;  Sub-Escarpment 
Grassland. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Psammophis  subtaeniatus — Cleveland  NR,  S of  Phalaborwa,  LIMP 

M.  Burger 


Psammophis  trigrammus  Gunther,  1865 
WESTERN  SAND  SNAKE;  WESTERN  WHIP  SNAKE 
Michael  F.  Bates 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southwestern  Africa.  Found  in 
southern  Angola,  northern  and  western  Namibia  and  the 
northern  Richtersveld  of  the  Northern  Cape,  South  Africa 
(Broadley  1990b,  2002;  Branch  1998;  Bauer  & Branch 
2003  [2001]). 

Habitat:  Recorded  from  rocky  patches  on  sandy  soil  near 
river  valleys  at  elevations  of  about  60-320  m in  the  Rich- 
tersveld National  Park  (Bauer  & Branch  2003  [2001]). 

Bioregion:  Richtersveld;  Gariep  Desert;  Southern  Namib 
Desert. 

Assessment  rationale:  Although  restricted  to  a small  area 
in  the  extreme  northwestern  part  of  the  Northern  Cape, 
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this  species  is  widespread  and  common  elsewhere  in 
southwestern  Africa.  There  are  no  known  threats  in  the 
Atlas  region,  where  much  of  the  range  is  protected  within 
the  Richtersveld  National  Park,  and  therefore  the  regional 
assessment  is  also  Least  Concern. 

Conservation  measures:  None  recommended. 


Psammophis  trigrammus — Langer  Hinreich,  Namibia  W.  Conradie 


Psammophis  trinasalis  Werner,  1902 

FORK-MARKED  SAND  SNAKE; 

KALAHARI  SAND  SNAKE 

Bryan  Maritz 

Regional:  Least  Concern 

Taxonomy:  Previously  regarded  as  a subspecies  of  P. 
leightoni  but  elevated  to  species  status  by  Broad  ley 
(2002).  Kelly  et  al.  (2008)  did  not  included  trinasalis  in 
their  analysis,  but  concern  over  the  validity  of  P.  namiben- 
sis  (also  formerly  considered  a subspecies  of  P.  leightoni) 
should  prompt  verification  of  the  validity  of  P.  trinasalis. 

Distribution:  Endemic  to  southern  Africa,  this  species  is 
known  from  the  Namibian  plateau,  Botswana  and  the 
northern  and  central  parts  of  South  Africa  (Branch  1998). 
It  may  also  occur  peripherally  in  adjacent  Zimbabwe  and 
Mozambique.  In  the  Atlas  region  it  is  found  in  the  North- 
ern Cape,  Free  State,  North-West  Province,  Gauteng,  Lim- 
popo and  western  Mpumalanga. 

Habitat:  Inhabits  arid  savannas  and  grasslands  at  eleva- 
tions of  200-1  700  m;  often  found  in  old  termitaria  and 
occasionally  under  rocks  (De  Waal  1978;  Jacobsen  1989; 
Broadley  2002). 

Bioregion:  Dry  Highveld  Grassland;  Eastern  Kalahari  Bush- 
veld;  Central  Bushveld;  Mesic  Highveld  Grassland;  Upper 
Karoo;  Kalahari  Duneveld;  Alluvial  Vegetation;  Bush- 
manland;  Lowveld. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Psammophis  trinasalis — Aroab,  Namibia  W.R.  Branch 
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Genus  Psammophylax  Fitzinger,  1843 — African  grass  snakes 


This  genus  now  contains  five  species  following  the  trans- 
fer of  Rhamphiophis  acutus  (and  its  subspecies)  to  the 
genus  Psammophylax  by  Kelly  et  al.  (2008).  The  likeli- 
hood of  cryptic  species-level  diversity  in  the  East  African  P. 
variabilis  and  P.  multisquamis  species  complexes  means 
that  species  numbers  will  probably  increase  further  in  fu- 
ture (C.M.R.  Kelly  pers.  comm.).  These  snakes  are  found 
throughout  Africa  but  only  two  species  [P.  rhombeatus , 


P.  tritaeniatus ) occur  in  the  Atlas  region.  They  are  diur- 
nal, terrestrial,  active  foragers  that  prey  mainly  on  small 
mammals  and  lizards  (Branch  1998).  Females  of  P.  r. 
rhombeatus  guard  their  eggs  (up  to  30  per  clutch)  while 
they  incubate,  remaining  with  them  until  they  hatch; 
P.  tritaeniatus  females  produce  clutches  of  5-18  eggs 
(Broadley  1990b;  Branch  1998).  Neither  species  is  of 
conservation  concern. 


Psammophylax  rhombeatus  rhombeatus 
(Linnaeus,  1758) 

SPOTTED  GRASS  SNAKE; 

SPOTTED  SKAAPSTEKER 

Gavin  Masterson 

Regional:  Least  Concern 

Taxonomy:  Trinomials  are  retained  as  Psammophylax 
rhombeatus  ocellatus  of  southern  Angola  was  consid- 
ered a valid  subspecies  by  Broadley  (1977b).  The  latter 
subspecies  and  the  population  of  P.  r.  rhombeatus  on  the 
northwest  coast  of  South  Africa  are  disjunct  and  are  cur- 
rently being  investigated  (C.M.R.  Kelly  pers.  comm.). 

Distribution:  Endemic  to  southern  Africa  and  found  in 
South  Africa,  Swaziland,  Lesotho  and  Namibia  (Broad- 
ley 1990b;  Branch  1998).  Found  in  all  nine  provinces 
of  South  Africa  but  absent  from  most  of  the  North-West 
Province,  western  Free  State  and  central  Northern  Cape. 
Two  QDGC  records  in  the  eastern  part  of  the  Northern 
Cape  are  somewhat  out  of  range  and  considered  question- 
able. If  the  three  scattered  QDGC  records  in  Namibia  (see 
Broadley  1990b;  Branch  1998)  merely  represent  relict 
populations  of  this  subspecies,  then  it  could  be  considered 
a near-endemic  in  the  Atlas  region. 

Habitat:  Very  common,  found  in  savanna,  grassland,  fyn- 
bos  and  desert,  from  the  coast  up  to  about  2 300  m;  shel- 
ters under  rocks  on  soil,  in  rock  crevices,  old  termitaria 


and  holes  in  the  ground  (De  Waal  1978;  Jacobsen  1989; 
Broadley  1990b;  Branch  1998). 

Biome:  Grassland;  Fynbos;  Savanna;  Albany  Thicket;  Suc- 
culent Karoo;  Nama-Karoo;  Forests;  Indian  Ocean  Coastal 
Belt. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Psammophylax  tritaeniatus 
(Gunther,  1868) 

STRIPED  GRASS  SNAKE;  STRIPED  SKAAPSTEKER 

Gavin  Masterson 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  sub-Saharan  Africa.  Found  in 
Tanzania,  Zimbabwe,  western  Mozambique,  Botswana, 
Angola,  Namibia  and  South  Africa  (Broadley  1990b; 
Branch  1998).  Within  the  Atlas  region  it  is  found  in  Lim- 
popo, Mpumalanga,  Gauteng,  North-West  Province,  adja- 
cent northeastern  Northern  Cape  and  western  Free  State. 
Two  records  plotted  on  the  map  are  old  (one  dating  to 
1896)  and  out  of  range,  and  are  here  considered  ques- 
tionable. 

Habitat:  Found  throughout  savanna  and  Highveld  grass- 
land areas  (Broadley  1990b;  Branch  1998)  at  altitudes  of 
200-1  600  m.  Terrestrial,  taking  refuge  under  rocks  and 
in  old  termitaria  (De  Waal  1978;  Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Nama-Karoo  (marginal). 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Psammophylax  tritaeniatus — Namibia  J.  Marais 


LAMPROPHIIDAE 


SURICATA  1 (2014) 


383 


Genus  Rhamphiophis  Peters,  1854 — beaked  snakes 


The  genus  Rhamphiophis  occurs  throughout  Africa.  It  now 
contains  only  four  species  (Uetz  2012)  following  the  recent 
transfer  of  R.  acutus  to  the  genus  Psammophylax  by  Kelly  et 
al.  (2008).  These  diurnal  and  terrestrial  snakes  have  short 
re-inforced  skulls  that  allow  them  to  dig  in  soil  (Kelly  et  al. 


2008).  Only  one  species  (R.  rostratus)  occurs  in  the  Atlas 
region  and  it  is  not  of  conservation  concern.  Adults  of  this 
species  prey  on  small  vertebrates,  including  other  snakes, 
while  juveniles  are  known  to  include  insects  in  their  diet; 
females  lay  clutches  of  8-17  eggs  (Branch  1998). 


Rhamphiophis  rostratus  Peters,  1854 

RUFOUS  BEAKED  SNAKE 

Gavin  Masterson 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  sub-Saharan  Africa.  Found  in 
northeastern  South  Africa,  Mozambique,  Zimbabwe,  Bot- 
swana, Malawi,  Tanzania,  Kenya,  Ethiopia  and  South 
Sudan  (Broadley  1990b;  Branch  1998).  Within  the  Atlas 
region  it  is  restricted  to  the  northern  and  eastern  parts  of 
Limpopo,  and  northeastern  Mpumalanga. 

Habitat:  A terrestrial  species  that  is  found  in  moist  and  arid 
savanna,  often  ingerbil  burrows  or  termite  mounds  (Broad- 
ley 1990b;  Branch  1998),  at  altitudes  of  400-1  000  m. 

Bioregion:  Mopane;  Lowveld;  Central  Bushveld;  Alluvial 
Vegetation. 

Assessment  rationale:  Widespread  and  well  protected 
within  its  regional  range,  primarily  within  the  Kruger  Na- 
tional Park. 

Conservation  measures:  None  recommended. 
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Rhamphiophis  rostratus — Hoedspruit,  LIMP  J.  Marais 
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SUBFAMILY  PSEUDOXYRHOPHIINAE 


The  pseudoxyrhophiines  comprise  approximately  20  gen- 
era and  80  species  (Glaw  & Vences  2007)  that  are  found 
mainly  in  Madagascar,  with  one  genus  ( Ditypophis ) en- 
demic to  Socotra  Island  and  two  genera  ( Duberria  and 
Amplorhinus)  restricted  to  mainland  Africa  (Lawson  et  al. 
2005;  Kelly  et  al.  2009).  One  additional  African  genus 
( Montaspis ) is  likely  to  belong  in  this  subfamily  (Kelly  et  al. 
2009)  and  is  provisionally  considered  a pseudoxyrhophi- 
ine,  but  further  research  is  necessary  to  validate  this. 

The  various  species  demonstrate  a broad  variety  of  life- 
styles and  include  terrestrial  and  arboreal  snakes,  as  well 
as  nocturnal  and  diurnal  species.  Prey  specialisation  is 
evident  in  some  genera,  e.g.  Duberria  eat  only  slugs  and 
snails,  while  some  Liopholidophis  consume  frog  eggs. 
Bites  from  some  of  the  larger  species  (e.g.  Leioheterodon, 


Genus  Amplorhinus  A.  Smith, 


The  genus  Amplorhinus  contains  a single  species  that  occurs 
in  a series  of  isolated  populations  extending  along  the  east- 
ern side  of  southern  Africa,  from  the  southern  Cape  to  east- 
ern Zimbabwe  in  the  north.  These  terrestrial  snakes  are  usu- 


Ithycyphus, Madagascarophis ) may  cause  mild  enveno- 
mation  (Glaw  & Vences  2007),  as  may  bites  from  south- 
ern African  Amplorhinus  (Spawls  & Branch  1995).  Most 
Malagasy  species  for  which  reproductive  data  are  known 
are  oviparous  (exceptions  include  some  viviparous  Steno- 
phis  and  Liopholidophis ; Glaw  & Vences  2007)  while  the 
African  genera  Duberria  and  Amplorhinus  are  viviparous 
(reproduction  in  Montaspis  is  unknown). 

Three  genera  and  four  species  are  found  in  the  Atlas  re- 
gion. One  of  these,  Duberria  variegata , is  restricted  to  the 
coastal  forests  of  Maputaland  but  it  is  not  currently  threat- 
ened. Montaspis  gilvomaculata  is  known  from  only  four 
specimens  and  its  conservation  status  cannot  be  assessed 
adequately;  it  is  considered  to  be  Data  Deficient  on  the 
basis  of  insufficient  information. 


1847 — many-spotted  snakes 


ally  found  in  the  vicinity  of  rivers,  seepage  areas  and  other 
wetlands  in  mountainous  regions.  They  prey  on  frogs  and  liz- 
ards, and  females  give  birth  to  4-12  young  (Branch  1998). 
Amplorhinus  multimaculatus  is  not  of  conservation  concern. 


Amplorhinus  multimaculatus 
A.  Smith,  1847 

MANY-SPOTTED  SNAKE; 

CAPE  MANY-SPOTTED  SNAKE 

Johan  Marais 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  The  Zimbabwean  and  South  African  popula- 
tions are  geographically  well  separated,  and  are  substan- 
tially divergent  genetically  (Kelly  et  al.  2009b).  These 
populations,  and  perhaps  also  the  two  major  regional  pop- 
ulations in  South  Africa,  i.e.  Western  Cape  and  eastern 
parts  of  the  Atlas  region,  may  all  represent  separate  spe- 
cies (C.M.R.  Kelly  pers.  comm.). 

Distribution:  Occurs  in  scattered  populations  from  the 
Western  Cape  into  the  Eastern  Cape,  KwaZulu-Natal,  Le- 
sotho, Mpumalanga  and  southeastern  Limpopo.  The  pop- 
ulation in  the  Western  Cape  is  clearly  isolated  from  other 


Amplorhinus  multimaculatus — Jonkershoek  Valley,  Stellenbosch,  WC 

A.L.  de  Villiers 


populations.  There  is  also  an  isolated  population  in  east- 
ern Zimbabwe  (Broadley  1990b).  Records  from  the  Irene 
area  in  Gauteng  are  dubious  (Jacobsen  1989)  and  are  not 
shown  on  the  map. 

Habitat:  Occurs  in  reed  beds,  vleis  and  riverside  vegeta- 
tion in  fynbos,  grassland  and  montane  forests  (Broadley 
1990b;  Branch  1998). 

Biome:  Grassland;  Fynbos;  Savanna;  Forests;  Indian 
Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread  and  common  through- 
out much  of  its  range  (Broadley  1990b),  but  appears  to 
be  vulnerable  to  habitat  destruction  in  some  areas  (Jacob- 
sen 1989). 

Conservation  measures:  None  recommended. 
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Genus  Duberria  Fitzinger,  1826 — slug-eaters 


The  genus  Duberria  is  widespread  in  southern  and  eastern 
sub-Saharan  Africa,  and  currently  contains  three  species 
(Uetz  2012).  Duberria  lutrix  shirana  was  recently  elevated 
to  species  status  (Broadley  et  al.  2003).  Two  species  occur 
in  the  eastern  and  southern  parts  of  the  Atlas  region.  These 


small,  non-venomous,  terrestrial  snakes  are  found  in  moist 
habitats  and  feed  exclusively  on  terrestrial  snails  and  slugs. 
Females  give  birth  to  6-22  young  (Branch  1998).  In  the  At- 
las region,  one  species  (D.  variegata)  has  a restricted  distri- 
bution but  neither  of  the  two  taxa  is  of  conservation  concern. 


Duberria  lutrix  lutrix  (Linnaeus,  1758) 

SOUTH  AFRICAN  SLUG-EATER; 

COMMON  SLUG-EATER 

Johan  Marais 

Global:  Least  Concern 
Endemic 

Taxonomy:  Two  allopatric  subspecies  of  Duberria  lu- 
trix are  recognised  in  southern  Africa,  namely  D.  I.  lutrix 
( Atlas  region)  and  D.  I.  rhodesiana  (Zimbabwe  and  Mo- 
zambique), but  they  are  genetically  deeply  divergent  and 
probably  represent  separate  species  (C.M.R.  Kelly  unpubl. 
data).  Broadley  & Blaylock  (2013)  noted  that  molecular 
data  suggests  that  most  recognised  subspecies  of  D.  lu- 
trix, extending  from  the  Cape  to  Ethiopia — including  D. 
I.  rhodesiana — probably  represent  good  evolutionary  spe- 
cies. 

Distribution:  Endemic  to  the  eastern  and  southern  parts 
of  the  Atlas  region,  including  Swaziland  and  Lesotho.  The 
Virtual  Museum  records  in  the  Graaff-Reinet  area  are  the 
first  records  of  this  species  in  the  northwestern  part  of  the 
Eastern  Cape. 

Habitat:  Favours  damp  localities  in  grassland,  moist  sa- 
vanna, lowland  forests  and  fynbos  (Marais  2004). 

Biome:  Fynbos;  Grassland;  Albany  Thicket;  Savanna;  For- 
ests; Indian  Ocean  Coastal  Belt;  Nama-Karoo;  Succulent 
Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Duberria  lutrix  lutrix — Wolkberg,  LIMP  J.  Marais 
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Duberria  variegata  (Peters,  1854) 

VARIEGATED  SLUG-EATER; 

SPOTTED  SLUG-EATER 

Johan  Marais 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  South  Africa  and  Mozambique. 
Restricted  to  an  area  stretching  from  Inhambane  in  south- 
ern Mozambique  to  Richards  Bay  in  northeastern  KwaZu- 
lu-Natal (Broadley  1990b). 

Habitat:  Found  in  lowland  coastal  forests  and  savanna 
(Branch  1998). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Zonal  and  Intrazon- 
al Forests;  Freshwater  Wetlands;  Lowveld. 

Assessment  rationale:  Although  it  has  a restricted  distri- 
bution in  northeastern  KwaZulu-Natal  and  adjacent  south- 
ern Mozambique,  this  species  is  fairly  common  where  it 
occurs  (pers.  obs.)  and  a large  part  of  its  range  falls  within 
protected  areas,  notably  iSimangaliso  Wetland  Park. 

Conservation  measures:  A poorly-known  species:  investi- 
gate its  biology,  ecology  and  population  size. 


Duberria  variegata — St  Lucia,  KZN  J.  Marais 
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Genus  Montaspis  Bourquin,  1991 — cream-spotted  mountain  snakes 


Montaspis  is  a monotypic  genus  endemic  to  South  Africa. 
It  is  confined  to  high  altitudes  in  the  Drakensberg  Range 
of  KwaZulu-Natal,  including  the  upper  parts  of  Sani  Pass 
bordering  Lesotho.  Montaspis  gilvomaculata  is  known 
from  only  four  specimens  and  its  natural  history  is  virtu- 
ally unknown  (Branch  et  al.  2003).  It  is  a medium-sized 


terrestrial  species  found  in  the  vicinity  of  aquatic  habitats 
in  grassland  where  it  feeds  on  frogs  (Branch  1998).  The 
species  has  a restricted  distribution  and  its  conservation 
status  is  uncertain  because  of  a lack  of  data;  it  is  con- 
sidered to  be  Data  Deficient  on  the  basis  of  insufficient 
information. 


Montaspis  gilvomaculata  Bourquin,  1991 

CREAM-SPOTTED  MOUNTAIN  SNAKE 

Johan  Marais 

Global:  Data  Deficient 
Endemic 

Taxonomy:  The  relationship  of  this  species  to  other  snakes 
remains  uncertain,  although  its  morphology  suggests  a 
close  relationship  with  Amplorhinus , and  it  has  accord- 
ingly been  provisionally  included  in  the  Pseudoxyrhophii- 
nae  (Vidal  etal.  2008a;  Kelly  et  al.  2009b). 

Distribution:  Drakensberg  Mountains  of  KwaZulu-Natal, 
South  Africa  (Bourquin  1991,  2004;  Branch  etal.  1993; 
Branch  1998;  Marais  2004). 

EOO:  7 087  km2  (confidence:  high);  AOO:  1 618  km2 
(confidence:  low). 

Habitat:  Thought  to  inhabit  areas  near  mountain  streams 
and  vleis  in  high  altitude  grassland  (1  800-3  000  m) 
(Bourquin  1991;  Marais  2004). 

Vegetation  type:  Gd  7 uKhahlamba  Basalt  Grassland; 
Gd  8 Lesotho  Highland  Basalt  Grassland;  Gd  5 Northern 
Drakensberg  Highland  Grassland. 

Assessment  rationale:  A rare  and  poorly  known  snake  that 
has  been  recorded  only  at  high  altitudes  in  the  KwaZulu- 
Natal  Drakensberg  and  is  known  from  only  four  specimens 
(Branch  et  al.  1993).  Almost  nothing  is  known  about 
abundance,  microhabitat  and  natural  history.  The  species 
is  thus  regarded  as  Data  Deficient. 

Threats:  Unknown. 

Conservation  measures:  No  specific  conservation  meas- 
ures are  suggested  as  most  of  its  range  is  protected  within 
the  uKhahlamba/Drakensberg  Park.  Conduct  research  on 
range  and  population  sizes,  habitat  status,  threats,  biol- 
ogy and  ecology. 


Montaspis  gilvomaculata — Drakensberg,  KZN  J.  Marais 
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Kelly  et  al.  (2009b)  revived  the  family  Pseudaspididae 
Dowling  & Duellman,  1978  for  two  monotypic  genera, 
Pseudaspis  {P.  cana)  and  Pythonodipsas  {P.  carinata ; 
Namibia  and  Angola).  These  authors  also  created  the 
family  Prosymnidae  for  the  enigmatic  genus  Prosymna. 


The  familial  status  and  relationships  of  these  three  gen- 
era has  not  been  resolved,  and  they  are  included  here 
in  the  Lamprophiidae,  but  not  assigned  to  subfamilies. 
Seven  species  ( Pseudaspis , Prosymna)  occur  in  the  Atlas 
region. 


Genus  Prosymna  Gray,  1849 — shovel-snouted  snakes 


The  genus  Prosymna  currently  contains  16  species 
(Uetz  2012)  following  the  elevation  to  species  level  of 
P.  lineata  from  P.  sundevallii  (Broadley  1999b)  and  P. 
greigerti  from  P meleagris  (Chiro  et  al.  2011).  Kelly  et 
al.  (2009b)  proposed  a monogeneric  family  Prosymnidae 
for  African  shovel-snouted  snakes  within  the  Elapoidea, 
but  this  has  not  been  widely  accepted.  These  small,  fos- 
sorial  snakes  are  confined  to  sub-Saharan  Africa,  with  six 


species  occurring  in  the  Atlas  region.  They  feed  almost 
exclusively  on  reptile  eggs,  with  some  species  adapted  to 
take  the  hard-shelled  eggs  of  geckos.  Females  lay  small 
clutches  of  3-6  eggs  (Branch  1998).  Two  species,  P. 
frontalis  and  P.  janni,  have  restricted  distributions  and 
were  previously  listed  as  Peripheral  (Branch  1988a),  but 
no  species  are  currently  considered  to  be  of  conservation 
concern. 


Prosymna  bivittata  Werner,  1903 

TWO-STRIPED  SHOVEL-SNOUT 

Johan  Marais 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Africa.  Found  in  south- 
ern Zimbabwe,  Botswana,  Namibia  and  South  Africa 
(Broadley  1990b).  Patchily  but  widely  distributed  in  the 
Atlas  region.  It  occurs  in  northeastern  KwaZulu-Natal, 
northeastern  Mpumalanga,  northern  Gauteng,  Limpopo, 
North-West  Province,  western  Free  State  and  the  northern 
half  of  Northern  Cape.  It  probably  also  occurs  in  Swazi- 
land and  Mozambique. 

Habitat:  Found  in  moist  and  dry  savanna  and  also  in 
karoo  scrub  and  sandveld  in  the  west  of  South  Africa.  In 
Zimbabwe  it  seems  to  prefer  open  habitats  in  grassland 
and  sparse  thornveld  (Broadley  1990b;  Branch  1998). 
Found  under  rocks  on  soil  and  under  logs  at  altitudes  of 
200-1  400  m (Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Succulent  Karoo;  Nama-Ka- 
roo;  Indian  Ocean  Coastal  Belt;  Desert. 

Assessment  rationale:  Patchily  distributed  but  wide- 
spread. 

Conservation  measures:  None  recommended. 


Prosymna  bivittata — E Shores,  Lake  St  Lucia,  KZN  W.R.  Branch 
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Prosymna  frontalis  (Peters,  1867) 

SOUTHWESTERN  SHOVEL-SNOUT 

Johan  Marais 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Africa.  The  range  ex- 
tends from  southern  Angola  to  Namibia  and  then  south- 
wards to  the  Namaqualand,  Kenhardt  and  Gordonia 
districts  in  the  Northern  Cape,  South  Africa  (Broadley 
1990b).  Recorded  as  far  south  as  Kakamas  and  as  far 
east  as  Keimoes  and  Augrabies. 

Habitat:  Inhabits  rocky  areas  in  arid  regions  (Broadley 
1990b;  Branch  1998). 

Biome:  Succulent  Karoo;  Nama-Karoo;  Desert. 

Assessment  rationale:  Although  previously  known  from 
only  a single  locality  in  South  Africa  and  listed  as  Periph- 
eral (Branch  1988a),  it  is  now  known  to  be  fairly  wide- 
spread and  common  in  the  Atlas  region.  It  also  has  a large 
extralimital  range. 

Conservation  measures:  None  recommended. 


Prosymna  frontalis — Aus,  Namibia  W.R.  Branch 


Prosymna  janii  Bianconi,  1862 

MOZAMBIQUE  SHOVEL-SNOUT; 

JAN’S  SHOVEL-SNOUT 

Johan  Marais 

Global:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Distributed  from  St  Lucia  and  Mtubatuba  in 
northeastern  KwaZulu-Natal,  northwards  into  southern 
Mozambique  (Broadley  1990b). 

Habitat:  Inhabits  loose  sandy  soil  in  coastal  dune  forests, 
coastal  forests  and  woodland  (Broadley  1990b). 


Prosymna  janii — St  Lucia,  KZN  W.R.  Schmidt 


Bioregion:  Indian  Ocean  Coastal  Belt;  Zonal  and  Intrazon- 
al Forests. 

Assessment  rationale:  Has  a restricted  range  but  is  abun- 
dant and  not  threatened.  Much  of  the  distribution  within 
South  Africa  falls  within  the  protected  iSimangaliso  Wet- 
land Park. 

Conservation  measures:  Conduct  research  into  population 
numbers,  biology,  ecology,  range,  habitat  status  and  threats. 
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Prosy mna  lineata  (Peters,  1871) 

LINED  SHOVEL-SNOUT 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  Previously  considered  a subspecies  of  P. 
sundevallii  but  elevated  to  species  status  by  Broad  ley 
(1999b). 

Distribution:  Endemic  to  southern  Africa.  Recorded  from 
Dukuduku  Forest  in  northeastern  KwaZulu-Natal,  north- 
wards into  northeastern  Swaziland,  northeastern  Mpuma- 
langa and  Limpopo,  as  well  as  Mozambique,  Zimbabwe 
and  northeastern  Botswana  (Broadley  1990b). 

Habitat:  Inhabits  sandveld  areas  and  miombo  woodland 
(Broadley  1990b).  Found  under  rocks  on  rock  or  soil,  and 
under  rotting  logs,  at  altitudes  of  300-1  400  m (Jacob- 
sen 1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Forests. 

Assessment  rationale:  Fairly  widespread. 

Conservation  measures:  None  recommended. 


Prosymna  lineata — Malebogo  NR,  near  Blouberg,  LIMP  M.  Burger 


Prosymna  stuhlmannii  (Pfeffer,  1893) 

EAST  AFRICAN  SHOVEL-SNOUT 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  Previously  treated  as  a southern  subspecies  of 
Prosymna  ambigua  (Branch  1998). 

Distribution:  Found  from  South  Africa  and  Swaziland  north- 
wards through  Zimbabwe,  eastern  Zambia  and  further 
north  to  southern  Somalia  (Broadley  1990b).  In  the  Atlas 
region  it  is  found  from  Empangeni  in  northeastern  Kwa- 


Prosymna  stuhlmannii — Skukuza,  Kruger  NR  MPM  G.J.  Alexander 


Zulu-Natal  northwards  to  Swaziland,  eastern  Mpumalanga 
and  Limpopo  where  it  occurs  as  far  west  as  the  Mokolo 
Dam  near  Lephalale. 

Habitat:  Found  in  lowland  forests,  wooded  hills  and  moist 
savanna  (Branch  1998;  Marais  2004).  More-or-less  fos- 
sorial  and  usually  found  under  rotting  logs  and  stones,  in 
decaying  plant  matter,  and  in  deserted  termite  mounds 
(Jacobsen  1989;  Marais  2004). 
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Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland; 
Forests. 

Assessment  rationale:  Fairly  widespread  and  not  threat- 
ened. 

Conservation  measures:  None  recommended. 


Prosy mna  sundevallii  (A.  Smith,  1849) 

SUNDEVALL’S  SHOVEL-SNOUT 

Johan  Marais 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  Treated  as  monotypic  since  P.  sundevallii  line- 
ata  was  elevated  to  species  status  by  Broadley  (1999b). 

Distribution:  Endemic  to  South  Africa,  Lesotho  and  south- 
ern Botswana  (Broadley  1990b).  Widespread  but  absent 
from  KwaZulu-Natal  and  large  parts  of  the  Eastern  Cape 
and  Mpumalanga. 

Habitat:  Occurs  in  fynbos  and  mesic  thicket  in  the  West- 
ern Cape,  and  elsewhere  in  moist  and  dry  savanna  and 
karroid  areas  where  it  is  often  found  in  old  termitaria  and 
under  rocks  (Broadley  1990b). 

Biome:  Grassland;  Savanna;  Fynbos;  Nama-Karoo;  Alba- 
ny Thicket;  Succulent  Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Prosymna  sundevallii — Farm  De  Put,  about  26  km  SE  of  Britstown,  NC 

M.  Burger 
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Genus  Pseudaspis  Fitzinger,  1826 — mole  snakes 


The  genus  Pseudaspis  contains  a single  species  (P.  cana ) 
that  is  widely  distributed  across  sub-Saharan  Africa.  It 
occurs  virtually  throughout  the  Atlas  region  in  savanna, 
grassland  and  semi-desert,  and  is  not  of  conservation  con- 


cern. These  large  constrictors  spend  much  of  their  time 
underground.  They  prey  mainly  on  rodents  and  females 
give  birth  to  large  litters  of  25-40  (but  up  to  95)  young 
(Branch  1998). 


Pseudaspis  cana  (Linnaeus,  1758) 

MOLE  SNAKE 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  Visser  (2010)  noted  that  males  of  the  brown 
phase  from  northern  Namibia  have  much  shorter  and 
morphologically  different  hemipenes  compared  to  speci- 
mens of  the  larger  black  phase  in  the  Western  and  North- 
ern Cape  provinces.  He  therefore  suggested  that  the  north- 
ern subspecies  P.  cana  anchietae  may  be  valid. 

Distribution:  Common  throughout  most  of  South  Africa 
and  Swaziland,  extending  northwards  into  Namibia,  An- 
gola, Botswana,  Zimbabwe,  Mozambique,  Zambia,  Tan- 
zania and  Kenya  (Broadley  1990b). 

Habitat:  Occupies  a variety  of  habitats,  including  moun- 
tainous regions  and  even  deserts  (Broadley  1990b),  but 
not  found  in  forests.  Particularly  common  in  sandy,  scrub- 
covered  areas  (Branch  1998)  and  in  grasslands,  where 
it  spends  most  of  its  life  underground  in  deserted  animal 
burrows  (Broadley  1990b). 

Biome:  Grassland;  Savanna;  Fynbos;  Succulent  Karoo; 
Indian  Ocean  Coastal  Belt;  Nama-Karoo;  Albany  Thicket; 
Desert. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Pseudaspis  cana — Rietvlei  area,  about  40  km  NW  of  Nelspruit,  MPM 

M.  Burger 


Pseudaspis  cana 


Pseudaspis  cana — Kimberley,  NC  D.  Maguire 
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CHAPTER  23 

Family  Elapidae 


William  R.  Branch,  Graham  J.  Alexander  & Bryan  Maritz 


Together  with  the  Lamprophiidae,  elapids  form  the  Elapoi- 
dea,  a group  of  advanced  snakes  with  a mainly  Old  World 
distribution.  Most  representatives  are  easily  assigned  to 
the  Elapidae  by  virtue  of  their  fixed  and  hollow  front  fangs 
and  the  lack  of  a loreal  scale.  The  Atractaspidiinae  are 
also  characterised  by  the  absence  of  a loreal,  and  harle- 
quin snakes  ( Homoroselaps ) have  fixed  front  fangs.  Ho- 
moroselaps,  formerly  included  in  the  Elapidae,  is  now 
considered  referable  to  the  Atractaspidiinae.  Molecular 
studies  of  elapids  have  also  revealed  that  both  the  Afri- 
can water  cobras  ( Boulengerina ) and  Burrowing  Cobra 
C Paranaja ) are  nested  within  typical  cobras  [Naja),  with 
which  they  are  now  merged  (Branch  2005;  Nagy  et  al. 
2005;  Wuster  et  al.  2007;  Vidal  et  al.  2008a).  Wallach 
et  al.  (2009)  resurrected  Boulengerina  as  a subgenus  of 
Naja.  With  the  exception  of  Naja,  for  which  numerous  new 
species  have  been  described  or  await  description  (Broad- 
ley  1995b;  Wuster  & Broadley  2003,  2007;  Broadley  & 
Wuster  2004;  Wuster  et  al.  2007),  the  taxonomy  of  the 
other  African  elapids  is  relatively  stable. 

A number  of  elapid  subfamilies  have  been  recognised,  in- 
cluding the  Elapinae  (cobras  and  mambas),  Hydrophiinae 
(sea  snakes),  Micrurinae  (coral  snakes),  Acanthophiinae 
(Australian  elapids)  and  Laticaudinae  (sea  kraits).  However, 
none  are  universally  recognised.  Molecular  evidence  indi- 
cates that  there  are  two  subfamilies:  the  Elapinae  of  Africa, 
Asia  and  the  New  World,  and  the  Hydrophiinae  of  Australa- 
sia and  various  marine  habitats  (Slowinski  & Keogh  2000). 
This  means  that  Australian  terrestrial  elapids  are  ‘hydrophi- 
ines’  even  though  they  are  not  marine  species.  It  is  believed 
that  both  the  oviparous  sea  kraits  ( Laticauda ) and  the  ‘true’ 
viviparous  sea  snakes  evolved  separately  from  Australasian 
terrestrial  hydrophiines  (Slowinski  & Keogh  2000). 

Elapids  are  distributed  throughout  tropical  and  subtropi- 
cal regions,  including  sub-Saharan  Africa  and  Australasia. 
Globally,  there  are  about  354  species  in  over  60  genera 
(Uetz  2012).  In  Africa  there  are  only  seven  terrestrial  gen- 
era ( Aspidelaps , Dendroaspis , Elapsoidea , Hemachatus , 
Naja,  Pseudohaje,  Walterinnesia)  and  one  marine  ge- 
nus [Pelamis),  and  approximately  30  species  (Spawls  & 
Branch  1995;  Wallach  etal.  2009).  The  Atlas  region  con- 
tains six  genera  and  13  species. 


Although  there  are  genera  of  small  elapids  (e.g.  in  Aus- 
tralia), these  snakes  are  usually  medium  to  large  in  size 
(reaching  almost  6 m in  the  King  Cobra,  Ophiophagus 
hannah)  and  are  often  brightly  banded,  particularly 
the  juveniles.  They  are  mostly  terrestrial  but  there  are 
many  burrowing  forms  (e.g.  neotropical  [ Micrurus ] coral 
snakes  and  African  [ Elapsoidea ] garter  snakes),  while 
some  are  arboreal  (e.g.  Pseudohaje)  and  others  are 
aquatic  (particularly  the  sea  snake  and  sea  krait  radia- 
tions, and  the  African  Water  Cobra  Naja  annulata ).  Some 
species  have  very  generalised  diets  but  many  taxa  have 
narrow  prey  preferences  with  correlated  morphological 
specialisations,  e.g.  specialisations  for  feeding  on  other 
snakes,  elongate  burrowing  lizards,  reptile  eggs,  mam- 
mals, birds,  frogs  or  fish.  All  African  terrestrial  elapids  lay 
eggs  (from  2-8  in  Elapsoidea  to  over  25  in  large  forest 
cobras  like  Naja  melanoleuca ),  with  the  exception  of  the 
Rinkhals  ( Hemachatus  haemachatus)  which  is  vivipa- 
rous and  produces  litters  of  up  to  60  young  (Spawls  & 
Branch  1995). 

The  family  includes  many  of  the  world’s  most  venom- 
ous snakes.  In  some  areas  these  are  common  enough  to 
cause  high  incidences  of  snakebites,  e.g.  cobras  in  parts 
of  southeast  Asia  and  West  Africa,  kraits  in  southeast 
Asia  and  taipans  in  New  Guinea.  Bigger  species  are  ‘con- 
fident’ of  their  abilities  and  will  stand  their  ground  when 
they  feel  threatened.  Many  have  characteristic  defensive 
displays  to  warn  potential  predators.  These  displays  in- 
clude rearing  the  forebody  and  inflating  the  neck  region, 
often  in  association  with  elongated  neck  ribs,  to  form  a 
hood.  Within  the  Atlas  region  the  Mozambique  Spitting 
Cobra  (A/,  mossambica),  Black  Spitting  Cobra  (A/,  nig- 
ricincta  woodi ) and  Rinkhals  [H.  haemachatus)  have  the 
ability  to  spit  venom. 

Most  species  are  widespread  and  common  in  the  Atlas 
region,  but  the  Green  Mamba  ( Dendroaspis  angusticeps) 
is  classified  as  Vulnerable.  It  occurs  as  an  isolated  popula- 
tion on  the  southeast  African  coast  (KwaZulu-Natal  and 
adjacent  parts  of  the  Eastern  Cape  and  Mozambique)  in 
an  area  where  its  forest  habitat  has  been  fragmented  and 
destroyed  to  make  way  for  housing  and  other  develop- 
ments. 
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Molecular  evidence  indicates  that  two  subfamilies  of 
Elapidae  should  be  recognised:  the  Elapinae  of  Afri- 
ca, Asia  and  the  New  World,  and  the  Hydrophiinae  of 
Australasia  and  various  marine  habitats  (Slowinski  & 


Keogh  2000).  In  the  Atlas  region  there  are  five  gen- 
era ( Aspidelaps , Dendroaspis , Elapsoidea , Hemacha- 
tus,  Naja ) and  12  species  (one  with  two  subspecies) 
of  elapines. 


Genus  Aspidelaps  A.  Smith,  1849 — shield  cobras 


Shield  cobras  are  mainly  endemic  to  southern  Africa, 
but  the  range  of  one  species  {A.  lubricus)  extends  into 
southern  Angola.  The  genus  contains  two  species  (each 
consisting  of  a number  of  subspecies),  both  of  which  oc- 
cur in  the  Atlas  region.  Both  Aspidelaps  lubricus  (west- 
ern and  southern  parts  of  the  Atlas  region)  and  A.  scu- 
tatus  (northern  parts)  are  terrestrial  and  often  burrow 


into  sandy  soil  using  their  enlarged  rostral  shield.  These 
snakes  prey  on  small  vertebrates,  especially  rodents,  but 
also  reptiles  and  frogs;  females  lay  clutches  of  3-1 1 eggs 
(Branch  1998;  Broadley  & Baldwin  2006).  Neither  spe- 
cies is  considered  to  have  potent  venom  but  a few  hu- 
man deaths  have  been  recorded.  Both  species  are  classi- 
fied as  Least  Concern. 


Aspidelaps  lubricus  lubricus 
(Laurenti,  1768) 

CORAL  SHIELD  COBRA;  CORAL  SNAKE 
Graham  J.  Alexander 

Global:  Least  Concern 

Taxonomy:  Broadley  & Baldwin  (2006)  referred  A.  lubri- 
cus infuscatus  to  the  synonomy  of  A.  lubricus  cowlesi 
(Namibia  and  southwestern  Angola).  However,  relation- 
ships between  the  subspecies  should  also  be  investigated 
using  molecular  methods. 

Distribution:  Found  from  southwestern  Namibia  south- 
wards through  the  western  parts  of  South  Africa  (Broadley 
& Baldwin  2006).  In  the  Atlas  region  it  is  widespread  in 
the  Northern  and  Western  Cape  provinces,  the  western 
half  of  the  Eastern  Cape,  and  the  southern  Free  State.  It 
reaches  its  southeastern  limits  in  Port  Elizabeth.  Close  to 
being  classified  as  near-endemic. 

Habitat:  Found  in  rock  outcrops,  stony  and  dry  sandy  re- 
gions (Marais  2004)  and  arid  plains  in  valleys  (Branch 
1998). 

Biome:  Fynbos;  Nama-Karoo;  Succulent  Karoo;  Albany 
Thicket;  Grassland;  Savanna. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Aspidelaps  lubricus  lubricus — near  Springbok,  NC  B.  Wilson 
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Aspidelaps  scutatus  scutatus 
(A.  Smith,  1849) 

COMMON  SHIELD  COBRA;  SHIELD-NOSE  SNAKE 
Graham  J.  Alexander 

Global:  Least  Concern 

Taxonomy:  Three  subspecies  are  recognised,  namely  As- 
pidelaps  scutatus  scutatus , A.  s.  intermedius  and  A.  s. 
fulafula.  According  to  Broadley  & Baldwin  (2006)  the  lat- 
ter two  subspecies  may  together  represent  a single  evolu- 
tionary species  {A.  s.  fulafula  is  the  older  name).  A mo- 
lecular analysis  would  help  resolve  the  taxonomy. 

Distribution:  Endemic  to  southern  Africa.  Found  from  cen- 
tral Namibia  eastwards  to  Botswana,  southern  and  west- 
ern Zimbabwe,  and  the  northern  parts  of  South  Africa 
(Boycott  1992a;  Broadley  & Baldwin  2006).  In  the  Atlas 
region  it  occurs  in  the  northeastern  part  of  the  Northern 
Cape,  northern  North-West  Province,  western  half  of  Lim- 
popo, northwestern  Mpumalanga,  and  northern  Gauteng. 
Records  south  of  the  currently  delineated  range  have  been 
rejected  but  may  represent  populations  that  were  isolat- 
ed in  patches  with  suitable  substrates  (Broadley  1968c; 
Broadley  & Baldwin  2006).  Aspidelaps  s.  scutatus  is 
widespread,  but  in  South  Africa  it  is  replaced  east  of  about 
30°  longitude — in  the  eastern  parts  of  Mpumalanga  and 
Limpopo — by  A.  s.  Intermedius.  In  southern  Mozambique 
and  southeastern  Zimbabwe,  it  is  replaced  by  A.  s.  fula- 
fula (Broadley  & Baldwin  2006). 

Habitat:  Semi-fossorial  and  nocturnal,  found  primari- 
ly in  sandy  areas  (Marais  2004).  In  South  Africa  A.  s. 
scutatus  is  found  in  stony  and  sandy  areas  at  altitudes 
of  500-1  300  m;  one  specimen  was  observed  at  night 
emerging  from  loose  sand  and  leaf  litter  at  the  base  of  a 
tree  (Jacobsen  1989).  May  take  refuge  in  rodent  burrows 
by  day  (Broadley  & Baldwin  2006). 

Bioregion:  Mopane;  Central  Bushveld;  Mesic  Highveld 
Grassland;  Eastern  Kalahari  Bushveld;  Dry  Highveld 
Grassland  (marginal). 


Aspidelaps  scutatus  scutatus — Marble  Hall,  M PM  J.  Marais 


Assessment  rationale:  Widespread  and  common  in  parts 
of  its  range. 

Conservation  measures:  None  recommended. 


Aspidelaps  scutatus  intermedius 
Broadley,  1968 

INTERMEDIATE  SHIELD  COBRA; 

SHIELD-NOSE  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 
Endemic 

Taxonomy:  According  to  Broadley  & Baldwin  (2006),  A. 
s.  intermedius  and  A.  s.  fulafula  may  together  represent 
a single  evolutionary  species  {A.  s.  fulafula  is  the  older 
name).  The  distributions  of  the  two  subspecies  in  the 
Atlas  region  do  not  abut,  indicating  isolation.  A molecular 
analysis  would  help  resolve  the  taxonomy  but,  pending 
further  work,  the  two  subspecies  are  still  recognised  and 
the  name  intermedius  is  employed  for  populations  in  the 
Atlas  region. 

Distribution:  Endemic  to  the  Atlas  region.  Found  in  Swazi- 
land, eastern  Limpopo  and  the  northeastern  parts  of  Mpu- 
malanga. In  southern  Mozambique  and  southeastern  Zim- 
babwe, it  is  replaced  by  A.  s.  fulafula  (Broadley  & Baldwin 
2006). 
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Habitat:  Semi-fossorial  and  nocturnal,  found  primarily  in 
sandy  areas  (Marais  2004)  at  altitudes  of  90-1  400  m 
(Jacobsen  1989;  Boycott  1992a).  May  take  refuge  in  ro- 
dent burrows  by  day  (Broadley  & Baldwin  2006). 

Bioregion:  Lowveld;  Mopane. 

Assessment  rationale:  Widespread  and  common  in  parts 
of  its  range. 

Conservation  measures:  None  recommended. 


Aspidelaps  scutatus  intermedius — Hoedspruit,  LIMP  D.  Maguire 
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Genus  Dendroaspis  Schlegel,  1848 — mambas 


There  are  four  species  in  the  genus  Dendroaspis,  which 
is  distributed  throughout  most  of  tropical  Africa  (Branch 
1998).  Two  species  occur  in  the  Atlas  region.  These  large, 
agile,  highly  venomous,  diurnal  elapids  have  long,  flat- 
sided heads  and  elongate  bodies  with  long  tails.  All  except 
the  terrestrial  Black  Mamba  ( Dendroaspis  polylepis)  are 
strictly  arboreal.  They  actively  pursue  their  prey  of  small 
mammals  and  birds  (juvenile  Green  Mambas,  D.  angus- 
ticeps,  also  eat  chameleons),  striking  rapidly  and  often 
repeatedly  until  the  victim  succumbs  to  the  toxic  venom. 
Female  D.  polylepis  lay  clutches  of  12-17  eggs,  whereas 


female  D.  angusticeps  lay  smaller  clutches  of  up  to  10 
eggs  (Branch  1998).  These  are  probably  the  most  feared 
of  all  African  snakes,  but  only  the  Black  Mamba  regularly 
bites  humans.  Two  species  enter  the  subcontinent,  in- 
cluding the  Atlas  region.  Dendroaspis  angusticeps  is  con- 
sidered regionally  Vulnerable  because  it  has  a restricted 
distribution — mainly  along  the  coast  of  KwaZulu-Natal — 
and  its  habitat  is  under  threat  because  of  coastal  devel- 
opments. The  other  species,  D.  polylepis , is  uncommon 
but  widespread  in  savanna  areas  and  not  of  conservation 
concern. 


Dendroaspis  angusticeps 
(A.  Smith,  1849) 

EASTERN  GREEN  MAMBA;  GREEN  MAMBA 
Graham  J.  Alexander 

Regional:  Vulnerable  B2ab(ii,iii,iv,v) 

Taxonomy:  Populations  from  the  southern  part  of  the  range 
(South  Africa  and  southern  Mozambique)  differ  genetical- 
ly from  Tanzanian  specimens  (Pook  et  al.  2005).  Because 
Dendroaspis  angusticeps  was  described  from  specimens  col- 
lected in  an  area  between  KwaZulu-Natal  and  Maputo  (Mo- 
zambique), northern  populations  may  require  a new  name. 
D.G.  Broadley  (in  litt.)  is  currently  assembling  meristic  data 
(ventral  and  subcaudal  counts)  for  D.  angusticeps  through- 
out its  range  to  investigate  whether  the  name  D.  intermedius 
Guenther,  1865  (described  from  the  Zambezi  River)  can  be 
applied  to  northern  populations.  Nevertheless,  Broadley  & 
Blaylock  (2013)  have  already  used  the  latter  name  for  popu- 
lations from  central  Mozambique  northwards,  while  referring 
the  South  African  population  to  D.  angusticeps. 

Distribution:  Found  from  coastal  Kenya  southwards  and 
westwards  into  Tanzania,  Mozambique  and  South  Africa 
(Spawls  & Branch  1995).  In  the  Atlas  region  it  is  restrict- 
ed to  low  altitude  forests  along  the  KwaZulu-Natal  coast- 
line, extending  as  far  south  as  the  extreme  northeastern 
part  of  the  Eastern  Cape  (Broadley  1990b;  Alexander  & 
Marais  2007).  The  South  African  population,  together 
with  one  locality  (2532DB)  in  southern  Mozambique,  is 
considered  as  an  isolated  unit  for  the  purposes  of  this  as- 
sessment. 

EOO:  40  000  km2  (confidence:  high);  AOO:  1 044  km2 
(confidence:  medium). 

Habitat:  Strictly  arboreal  and  restricted  to  forests,  occur- 
ring from  sea  level  to  200  m (Bourquin  2004). 

Vegetation  type:  FOz  7 Northern  Coastal  Forest;  FOa  2 
Swamp  Forest. 

Assessment  rationale:  Has  an  AOO  of  less  than  2 000  km2, 
distribution  is  severely  fragmented  [B2a]  and  habitat  is 
undergoing  reduction  in  area  and  quality  [B2b(iii)].  Natu- 
ral vegetation  in  this  snake’s  habitat  is  highly  threatened 
(Mucina  & Rutherford  2006).  The  AOO  [B2b(ii)]  and 
number  of  subpopulations  [B2b(iv)]  is  being  reduced  as 
fragments  of  forest  are  transformed.  This  is  also  likely  to 
result  in  a reduction  in  the  number  of  mature  individu- 
als [B2b(v)T  The  only  known  locality  in  southern  Mozam- 
bique (2532DB)  is  considered  genetically  connected  to 
the  South  African  population.  Other  localities  in  Mozam- 


Dendroaspis  angusticeps — Umkomaas,  KZN  J.  Marais 


bique  are  far  to  the  north  and  these  populations  are  not 
considered  to  be  contiguous  with  the  Mozambique-South 
Africa  population.  It  is  therefore  unlikely  that  there  is  sig- 
nificant gene  flow  between  north  and  south.  Consequently, 
it  is  not  considered  necessary  to  downgrade  this  regional 
classification.  It  should  also  be  noted  that  the  population 
in  the  Atlas  region  may  represent  a separate  species  from 
populations  found  further  north  (see  Taxonomy  above). 

Threats:  A strict  habitat  specialist  that  is  restricted  to 
Northern  Coastal  Forest  and  Swamp  Forest,  both  of  which 
are  restricted  in  extent  in  South  Africa,  and  both  of  which 
are  under  threat  of  transformation  (Mucina  & Rutherford 
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2006).  The  range  is  highly  fragmented  and  is  becoming 
more  so  through  land  transformation  (e.g.  coastal  housing 
developments). 


Conservation  measures:  Draft  a BMP-S.  Protect  suitable 
habitat,  and  monitor  and  measure  the  population  densi- 
ties of  subpopulations. 


Dendroaspis  polylepis  Gunther,  1864 

BLACK  MAMBA 

Graham  J.  Alexander 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Occurs  from  Senegal  eastwards  to  Somalia, 
then  south  to  the  Eastern  Cape  in  South  Africa,  and  west 
to  Namibia  and  Angola  (Jacobsen  1989),  but  absent  from 
the  equatorial  forests  of  West  and  Central  Africa  (Broad- 
ley  1990b).  In  the  Atlas  region  it  is  mostly  restricted  to 
the  northern  and  eastern  parts,  from  the  northern  parts  of 
North-West  Province  to  Limpopo,  the  northern  and  eastern 
parts  of  Mpumalanga,  Swaziland,  KwaZulu-Natal  and  the 
northeastern  parts  of  the  Eastern  Cape.  Haacke  (1984) 
reported  a visual  sighting  at  Union’s  End  (2420CC)  in 
the  Kgalagadi  Transfrontier  Park  in  the  extreme  northern 
part  of  the  Northern  Cape,  and  a Virtual  Museum  record 
(2722DC)  extends  the  species’  range  further  south  in  this 
province. 

Habitat:  Found  in  a wide  variety  of  habitat  types,  espe- 
cially rocky  hillsides  and  outcrops  (Jacobsen  1989).  Takes 
shelter  in  rock  crevices,  old  termitaria  and  hollow  logs 
(Branch  1998). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Widespread  but  mostly  uncom- 
mon, occurring  at  low  densities  (Jacobsen  1989). 

Conservation  measures:  Educate  the  public  to  discourage 
persecution  of  this  species.  Details  of  local  abundance  are 
needed  (Jacobsen  1989)  to  assess  spatial  requirements 
for  the  conservation  of  sustainable  populations. 


Dendroaspis  polylepis 


Dendroaspis  polylepis — Schoemanskloof,  MPM  M.  Burger 


ELAPIDAE 


SURICATA  1 (2014) 


399 


Genus  Elapsoidea  Bocage,  1866 — garter  snakes 


The  genus  Elapsoidea  is  widely  distributed  throughout 
sub-Saharan  Africa  and  contains  10  species  (Broadley 
1971a,  1998;  Uetz  2012).  Four  species  occur  in  south- 
ern Africa  and  two  of  these  occur  in  the  eastern  and  cen- 
tral parts  of  the  Atlas  region.  These  are  small  to  medium- 
sized burrowing  elapids  that  have  a small  head,  short  tail, 
and  13  scale  rows  at  midbody.  Their  dorsal  surfaces  are 
often  brightly  banded,  especially  in  juvenile  snakes.  It  is 
often  difficult  to  distinguish  between  species  and  subspe- 


cies because  various  scale  counts  are  similar,  and  different 
juvenile  and  adult  colour  patterns  add  to  the  confusion. 
Garter  snakes  burrow  in  sandy  or  humic  soils  and  appear 
on  the  surface  at  night.  Most  species  prey  on  fossorial  rep- 
tiles, although  frogs  and  occasionally  small  mammals  are 
also  taken  (Broadley  1990b).  All  species  of  Elapsoidea 
are  oviparous:  females  in  the  Atlas  region  lay  clutches  of 
4-10  eggs  (Branch  1998).  Neither  species  in  the  Atlas 
region  is  of  conservation  concern. 


Elapsoidea  boulengeri  Boettger,  1895 

BOULENGER’S  GARTER  SNAKE; 

ZAMBEZI  GARTER  SNAKE 

Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Previously  treated  as  a subspecies  of  E.  semi- 
annulata  (Broadley  1971a,  1990b),  but  later  revived  as  a 
full  species  (Broadley  1998). 

Distribution:  Restricted  to  southeastern  Africa,  from  Tan- 
zania south  to  the  northeastern  parts  of  South  Africa 
(Broadley  1971a).  In  the  Atlas  region  it  is  restricted  to 
the  northern  parts  of  KwaZulu-Natal,  Swaziland,  eastern 
Mpumalanga  and  Limpopo. 

Habitat:  Found  in  mesic  habitats  and  may  be  associated 
with  open  flood  plains  (Broadley  1971a).  Shelters  under 
rocks  and  rotting  logs  (Jacobsen  1989). 

Bioregion:  Lowveld;  Mopane;  Central  Bushveld;  Alluvial 
Vegetation. 

Assessment  rationale:  Widespread  but  apparently  of  natu- 
rally rare  occurrence  (Jacobsen  1989). 

Conservation  measures:  None  recommended. 


Elapsoidea  boulengeri  G.J.  Alexander 
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Elapsoidea  sundevallii  (A.  Smith,  1848) 

SUNDEVALL’S  GARTER  SNAKE 

Graham  J.  Alexander 

Global:  Least  Concern 

Taxonomy:  The  various  subspecies  of  Elapsoidea  sun- 
devallii are  often  difficult  to  distinguish  morphologically 
(Broadley  1971a)  and  there  is  therefore  a need  to  investi- 
gate their  status  by  means  of  a molecular  analysis. 

Distribution:  Endemic  to  southern  Africa,  occurring  mainly 
in  the  northern  and  eastern  parts,  from  central  Namibia 
in  the  west,  through  Botswana,  the  southern  extremes 
of  Zimbabwe,  northern  and  eastern  South  Africa,  Swazi- 
land and  southern  Mozambique  (Broadley  1971a;  Branch 
1998).  Elapsoidea  s.  sundevallii  is  restricted  to  western 
Swaziland,  southeastern  Mpumalanga  and  KwaZulu-Na- 
tal, possibly  entering  the  northeastern  parts  of  the  East- 
ern Cape.  Elapsoidea  s.  decosteri  occurs  in  northeast- 
ern KwaZulu-Natal,  eastern  Swaziland  and  the  southern 
tip  of  Mozambique.  Elapsoidea  s.  longicauda  occurs  in 
northern  Limpopo  and  the  southern  parts  of  Zimbabwe 
and  Mozambique.  Elapsoidea  s.  media  occurs  in  southern 
Limpopo,  northern  and  western  Mpumalanga,  Gauteng, 
eastern  North-West  Province,  Free  State  and  eastern  parts 
of  the  Northern  Cape.  SARCA  surveys  in  the  Prieska/Brit- 
stown  region  substantially  extend  its  range  to  the  south- 


Elapsoidea  sundevallii  sundevallii,  subadult  J.  Marais 


west.  Elapsoidea  s.  fitzsimonsi  occurs  in  Namibia  and 
Botswana  and  only  just  enters  South  Africa  in  the  Mier 
Kalahari  of  the  Northern  Cape. 

Habitat:  Found  in  a wide  variety  of  habitats  but  appears 
to  favour  alluvial  and  aeolian  sands  (Broadley  1971a).  Re- 
fugia  of  E.  s.  media  include  old  termitaria  and  the  under- 
side of  rocks  (De  Waal  1978).  Occurs  from  sea  level  to 
1 800  m. 

Biome:  Grassland;  Savanna;  Indian  Ocean  Coastal  Belt; 
Nama-Karoo. 

Assessment  rationale:  Widespread  but  rarely  encountered 
throughout  its  range. 

Conservation  measures:  None  recommended. 


Elapsoidea  sundevallii  decosteri — Tongaland,  KZN  W.D.  Haacke 


Elapsoidea  sundevallii  longicauda,  adult  J.  Marais 
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Elapsoidea  sundevallii  media,  adult — about  35  km  NW  of  Britstown,  NC 

M.  Burger 


Elapsoidea  sundevallii  media,  subadult — about  20  km  E of  Kimberley, 
NC  M.  Burger 


Elapsoidea  sundevallii  media,  subadult — Kempton  Park,  GP  W.R.  Schmidt 


Elapsoidea  sundevallii  fitzsimonsi — Waterberg  Canal,  Namibia  W.D.  Haacke 
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Genus  Hemachatus  Fleming,  1822 — Rinkhals 


The  Rinkhals  is  a close  relative  of  the  true  cobras  (A/a/a), 
but  it  has  keeled  scales,  lacks  solid  teeth  on  the  max- 
illa, and  is  viviparous  (usually  20-30  young  in  a litter 
but  occasionally  many  more).  The  single  species  in  the 
genus,  Hemachatus  haemachatus , is  endemic  to  the 
moist  eastern  and  southern  parts  of  the  Atlas  region, 
with  an  isolated  population  on  the  eastern  highlands 


of  Zimbabwe.  It  is  mostly  nocturnal  or  crepuscular  and 
preys  mainly  on  rodents  and  frogs,  particularly  toads.  Al- 
though common  in  some  places,  many  populations  are 
declining  due  to  road  mortalities,  increased  incidence 
of  fires,  wanton  killings  and  urbanisation  (especially  in 
Gauteng).  However,  the  species  is  currently  not  of  con- 
servation concern. 


Hemachatus  haemachatus 
(Bonnaterre,  1790) 

RINKHALS 

Graham  J.  Alexander 

Global:  Least  Concern 
Near-endemic 

Taxonomy:  This  species  displays  regional  variation  in 
size  and  colouration,  and  there  are  isolated  populations 
in  the  Cape  escarpment  region  and  the  eastern  highlands 
of  Zimbabwe  (Alexander  1996).  Molecular  data  analysed 
for  South  African  populations  indicates  limited  phylogeo- 
graphic  structuring  (A.  Barlow  & W.  Wuster  pers.  comm.). 
Although  there  is  no  molecular  data  available  for  the  relict 
population  in  the  Nyanga  District  of  Zimbabwe,  snakes 
from  this  area  appear  to  have  lower  ventral  and  subcaudal 
counts  than  those  in  South  Africa,  and  meristic  data  from 
throughout  the  range  of  the  species  is  currently  being  as- 
sembled to  see  whether  this  population  is  taxonomically 
distinct  (D.G.  Broadley,  pers.  comm.). 

Distribution:  A southern  African  endemic  with  a temper- 
ate distribution  (Alexander  & Marais  2007).  It  occurs  from 
sea  level  in  the  Western  Cape,  through  the  Cape  Fold 
Mountains  into  the  Eastern  Cape,  northwards  along  the 
eastern  escarpment,  through  KwaZulu-Natal  and  the  Free 
State  and  Lesotho  grasslands  into  Gauteng,  eastern  North- 
West  Province,  Mpumalanga  and  western  Swaziland.  The 
seemingly  isolated  records  in  the  Sutherland  and  Beau- 
fort West  areas  are  of  zoogeographical  interest.  Histori- 
cal records  plotted  by  Broadley  (1990b)  in  the  northwest- 
ern parts  of  the  Western  Cape  have  not  been  confirmed 
in  recent  years,  and  the  same  applies  to  the  Kimberley 


Hemachatus  haemachatus — Port  Elizabeth,  EC  J.  Marais 


(2824DB)  locality.  A relict  population  occurs  in  the  Inyan- 
ga  highlands  of  Zimbabwe  (Broadley  1974). 

Habitat:  Normally  restricted  to  open  grassland,  rocky  out- 
crops and  the  margins  of  wetlands  (Dawson  et  al.  1991). 
These  snakes  may  be  very  common  at  some  localities, 
even  in  peri-urban  areas  (Alexander  1996). 

Bioregion:  Mesic  Highveld  Grassland;  Sub-Escarpment 
Grassland;  Dry  Highveld  Grassland;  Central  Bushveld; 
Sub-Escarpment  Savanna;  Albany  Thicket;  Drakensberg 
Grassland;  Southwest  Fynbos;  Eastern  Fynbos-Renos- 
terveld. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Hemachatus  haemachatus — W of  Johannesburg,  GP  G.J.  Alexander 
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Genus  Naja  Laurenti,  1768 — cobras 


The  28  recognised  species  of  Naja  are  widely  distributed 
in  Africa  and  Asia  (Uetz  2012).  Upper  Miocene  fossils 
are  known  from  France.  Fifteen  species  occur  in  Africa 
(Wallach  et  al.  2009),  but  possible  additional  cryptic  spe- 
cies exist  within  the  forest  cobra  (A/,  melanoleuca)  species 
complex,  while  N.  melanoleuca  subfulva  Laurent  1955 
may  be  re-instated  as  a full  species  (D.G.  Broadley  pers. 
comm.).  Six  species  of  Naja  occur  in  southern  Africa,  with 
five  entering  the  Atlas  region.  The  genus  Naja  was  divided 
into  four  subgenera,  three  of  which  are  restricted  to  Africa 
and  Arabia  (Wallach  et  al.  2009).  The  subgenus  Afro- 
naja  contains  seven  species  (A/,  ashel , N.  katiensis , N. 
mossambica , N.  nigricollis,  N.  nigrlcincta,  N.  nubiae  and 
N.  pallida)  from  mainland  Africa  which  all  have  modified 
fangs  and  can  ‘spit’  venom  for  a distance  of  up  to  3 m. 
Of  these,  only  N.  mossambica  and  N.  nigrlcincta  woodi 


occur  in  the  Atlas  region.  Another  subgenus,  Uraeus, 
contains  six  species,  including  two  (A/,  nivea  and  N.  an- 
nulifera ) from  the  Atlas  region,  while  the  subgenus  Bou- 
lengerina  contains  four  species,  including  the  local  spe- 
cies N.  melanoleuca.  Cobras  are  large,  stocky,  terrestrial 
snakes  with  smooth  scales.  They  are  alert,  active  forag- 
ers, pursuing  and  capturing  a variety  of  small  vertebrates 
(Branch  1998).  When  threatened  they  lift  their  forebody 
and  spread  a characteristic  hood.  Bites  from  spitters  and 
non-spitters  present  different  symptoms  but  all  are  po- 
tentially fatal  to  humans.  All  cobras  are  oviparous  and  in 
the  Atlas  region  females  produce  clutches  of  8-33  eggs 
(Branch  1998).  Although  N.  melanoleuca  was  previously 
classified  as  Restricted  and  N.  nigrlcincta  woodi  was  con- 
sidered Rare  (Branch  1988a),  none  of  the  species  in  the 
Atlas  region  are  currently  of  conservation  concern. 


Naja  annuli f era  Peters,  1854 

SNOUTED  COBRA 

Bryan  Maritz  & Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Previously  considered  a subspecies  of  Naja 
haje  but  elevated  to  species  status  (as  N.  annulifera  an- 
nulifera)  by  Broadley  (1995b).  Broadley  & Wuster  (2004) 
later  showed  that  N.  annulifera  anchietae  was  a valid 
species,  rendering  N.  annulifera  monotypic. 

Distribution:  Known  from  southern  Zambia  and  Mala- 
wi, extending  southwards  through  Zimbabwe  and  cen- 
tral and  southern  Mozambique,  and  entering  South  Africa 
and  Swaziland  (Broadley  1990b).  In  the  Atlas  region  it 
occurs  in  the  northern  half  of  North-West  Province,  Lim- 
popo, Gauteng,  Mpumulanga,  Swaziland  and  northern 
and  coastal  KwaZulu-Natal. 

Habitat:  Inhabits  savanna,  entering  coastal  scrubland  and 
forest,  from  near  sea  level  to  1 400  m.  Takes  refuge  in  holes 
in  the  ground,  old  termite  mounds  and  rocky  outcrops,  and 
basks  in  the  sun  near  its  retreat  (Jacobsen  1989). 

Bioregion:  Central  Bushveld;  Lowveld;  Indian  Ocean 
Coastal  Belt;  Mesic  Highveld  Grassland;  Mopane;  Dry 


Highveld  Grassland;  Alluvial  Vegetation;  Sub-Escarpment 
Grassland;  Eastern  Kalahari  Bushveld. 

Assessment  rationale:  Widespread  and  often  abundant. 
Conservation  measures:  None  recommended. 


Naja  annulifera — N Swaziland 


J.  Marais 


Naja  annulifera — Zeerust,  NW 


W.R.  Schmidt 
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Naja  melanoleuca  Hallowell,  1857 

FOREST  COBRA 

Bryan  Maritz  & Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Current  research  suggests  that  there  is  signifi- 
cant genetic  structure  in  this  species.  It  has  been  referred  to 
as  a ‘species  complex’  by  Broadley  & Cotterill  (2004)  and 
may  contain  several  cryptic  species  (D.G.  Broadley  et  al. 
in  prep.).  Eastern  populations,  including  those  of  the  Atlas 
region,  have  sometimes  been  referred  to  as  N.  m.  sub- 
fulva  Laurent,  1955  (e.g.  Broadley  & Blaylock  2013),  and 
Chirio  & Ineich  (2006)  even  recognized  this  as  a separate 
species,  N.  subfulva.  While  N.  subfulva  now  appears  to 
represent  a distinct  species,  it  does  not  include  populations 
on  the  east  and  southeast  African  lowlands,  whose  status 
is  still  under  investigation  (D.G.  Broadley  pers.  comm.). 

Distribution:  Widespread  throughout  forests  and  forest/sa- 
vanna mosaic  in  sub-Saharan  Africa,  from  Senegal  east 
to  southern  Sudan  and  Kenya,  south  to  Angola,  Zambia, 
eastern  Zimbabwe,  Mozambique  and  northeastern  South 
Africa  (Spawls  & Branch  1995;  Broadley  & Blaylock 
2013;  D.G.  Broadley  pers.  comm.).  In  the  Atlas  region 
it  is  found  mainly  in  the  coastal  parts  of  KwaZulu-Natal, 
from  Kosi  Bay  southwards  to  Durban,  with  a single  record 
from  Limpopo  Province  at  Pafuri  Camp  in  the  Kruger  Na- 
tional Park  (Marais  & Jubber  2010). 

Habitat:  Inhabits  forests  and  moist  savanna  habitats. 
Often  found  in  or  near  water  and  may  climb  into  low  bush- 
es (Branch  1998). 

Vegetation  type:  CB  1 Maputaland  Coastal  Belt;  CB  2 
Maputaland  Wooded  Grassland;  SVI  16  Southern  Lebom- 
bo  Bushveld;  SVI  23  Zululand  Lowveld;  SVI  24  Zululand 
Coastal  Thornveld;  AZf  6 Subtropical  Freshwater  Wet- 
lands; CB  3 KwaZulu-Natal  Coastal  Belt;  FOz  7 North- 
ern Coastal  Forest;  SVI  18  Tembe  Sandy  Bushveld;  SVs 
6 Eastern  Valley  Bushveld;  FOa  2 Swamp  Forest;  FOa  3 
Mangrove  Forest. 

Assessment  rationale:  Although  this  large  predator  has  a 
limited  distribution  in  the  Atlas  region  (previously  classi- 
fied as  Restricted,  Branch  1988a),  it  is  abundant  within 


Naja  melanoleuca — Gingindlovu,  KZN  B.  Maritz 


parts  of  its  range  and  has  been  found  in  transformed  habi- 
tats (B.  Maritz  pers.  obs.).  Nevertheless,  it  is  often  unnec- 
essarily persecuted  and  is  threatened  by  habitat  transfor- 
mation throughout  its  range  in  the  Atlas  region. 

Conservation  measures:  Educate  the  public  about  the  role 
this  species  plays  in  the  ecosystem.  Habitat  preservation 
is  crucial  to  its  well-being,  therefore  monitor  the  destruc- 
tion of  forests  for  coastal  housing  developments. 


Naja  mossambica  Peters,  1854 

MOZAMBIQUE  SPITTING  COBRA;  M’FEZI 

Bryan  Maritz  & Graham  J.  Alexander 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Widespread  in  eastern  and  southern  Africa. 
Occurs  from  southern  Tanzania  westwards  to  southern  An- 
gola and  northern  Namibia,  and  southwards  to  South  Af- 
rica and  Swaziland  in  the  Atlas  region  (Broadley  1990b). 
In  South  Africa  it  is  known  from  Limpopo,  Mpumalanga, 
Gauteng,  KwaZulu-Natal,  and  the  northeastern  part  of 
North-West  Province. 

Habitat:  Inhabits  moist  savanna  and  lowland  forests. 
Shelters  in  holes  in  the  ground,  under  rocks  on  rock  or 
soil,  and  in  rock  crevices,  at  altitudes  of  200-1  750  m 
(Jacobsen  1989).  Occurs  at  lower  altitudes  on  the  Kwa- 
Zulu-Natal coast,  even  at  sea  level  (Bourquin  2004). 
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Bioregion:  Lowveld;  Central  Bushveld;  Indian  Ocean 
Coastal  Belt;  Mesic  Highveld  Grassland;  Mopane;  Sub-Es- 
carpment Savanna;  Sub-Escarpment  Grassland;  Dry  High- 
veld  Grassland;  Zonal  and  Intrazonal  Forests;  Alluvial  Veg- 
etation; Azonal  Forests. 

Assessment  rationale:  Widespread  and  abundant. 
Conservation  measures:  None  recommended. 


Naja  mossambica — Kwalata  Game  Ranch  near  Hammanskraal,  GP 

B.  Maritz 


Naja  nigricincta  woodi  Pringle,  1955 

BLACK  SPITTING  COBRA 

Bryan  Maritz  & Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Wuster  et  at.  (2007)  considered  Naja  nigri- 
collis  woodi  to  be  a subspecies  of  N.  nigricinta , although 
they  cautioned  that  the  taxonomy  of  the  N.  nigricollis-ni- 
gricincta  complex  still  requires  further  study. 

Distribution:  Endemic  to  southern  Africa.  Occurs  from 
southern  Namibia  into  the  arid  regions  of  western  South 
Africa  (Branch  1998).  In  the  Atlas  region  it  is  found  in  the 
Northern  Cape  and  western  half  of  the  Western  Cape.  Its 
range  extends  as  far  east  as  Prieska  and  as  far  south  as 
Paarl. 

Habitat:  Inhabits  arid  rocky  regions  throughout  its  range. 

Bioregion:  Northwest  Fynbos;  Bushmanland;  Alluvial  Veg- 
etation; West  Coast  Renosterveld;  Knersvlakte;  Namaqua- 
land  Hardeveld;  Rainshadow  Valley  Karoo;  Richtersveld; 
Gariep  Desert;  Southern  Namib  Desert;  Inland  Saline  Veg- 
etation; Kalahari  Duneveld;  Eastern  Kalahari  Bushveld. 

Assessment  rationale:  Previously  classified  as  Restricted 
(Branch  1988a),  but  now  know  to  be  widespread  with 
only  minor  habitat  transformation  within  its  range. 

Conservation  measures:  None  recommended. 


Naja  nigricincta  woodi — Fish  River  Canyon,  Namibia  B.  Maritz 
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Naja  nivea  (Linnaeus,  1758) 

CAPE  COBRA 

Bryan  Maritz  & Graham  J.  Alexander 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  southern  Africa.  Known  from 
the  southern  half  of  Namibia,  southern  half  of  Botswana, 
and  western,  southern  and  central  parts  of  South  Africa 
(Broadley  & Wuster  2004).  In  the  Atlas  region  it  is  wide- 
spread in  the  Northern,  Western  and  Eastern  Cape  prov- 
inces, western  and  southern  Free  State,  and  North-West 
Province.  It  may  marginally  enter  southwestern  Lesotho, 
but  this  requires  confirmation.  Its  occurrence  in  the  north- 
eastern part  of  the  Eastern  Cape  also  requires  confirma- 
tion. 

Habitat:  Inhabits  arid  karoo,  open  fynbos  and  grassland 
habitats  throughout  its  range  (Branch  1998).  Found  in 
old  mammal  burrows  and  under  rocks  at  altitudes  as  high 
as  1 600  m (De  Waal  1978;  Jacobsen  1989).  Within 
its  range  it  is  a habitat  generalist  which  adapts  well  to 
urban  environments  if  sufficient  remnant  natural  habitat 
is  available;  it  is  often  found  within  town  and  city  limits 
(T.  Phelps  pers.  comm.).  In  the  Western  Cape,  adults  es- 
tablish permanent  refugia  (burrows)  which  are  used  for  as 
long  as  four  years  (Phelps  2007). 

Biome:  Fynbos;  Grassland;  Nama-Karoo;  Albany  Thicket; 
Succulent  Karoo;  Savanna. 

Assessment  rationale:  Widespread  and  abundant. 
Conservation  measures:  None  recommended. 


Naja  nivea,  adult  male — De  Hoop  NR,  WC 


T.  Phelps 


Naja  nivea,  subadult — Farm  Botterkraal,  about  37  km  SW  of  Strydenburg, 
NC  M.  Burger 


Naja  nivea,  adult — Port  Nolloth,  NC 


B.  Maritz 
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SUBFAMILY  HYDROPHIINAE 


Almost  from  their  first  discovery  sea  snakes  were  placed  in 
a separate  family,  the  Hydrophiidae,  although  they  shared 
with  terrestrial  elapids  fixed  front  fangs.  McDowell  (1970) 
first  showed  that  Australian  and  Melanesian  terrestrial 
elapids  and  sea  snakes  shared  a similar  kinesis  of  the 
palatine  bone.  Subsequent  molecular  studies  (e.g.  Keogh 
1998;  Slowinski  & Keogh  2000)  confirmed  the  monophy- 
ly  of  this  group  and  treated  it  as  a subfamily  (Hydrophii- 
nae)  of  the  Elapidae.  Molecular  studies  have  shown  that 
the  sea  kraits  ( Laticauda ),  although  not  sharing  the  same 
palatine  kinesis,  group  with  hydrophiines.  Nested  with- 
in the  terrestrial  Australo-Melanesian  hydrophiines  is  a 


monophyletic  group  containing  the  viviparous  sea  snakes 
(Hydrophiini),  which  excludes  the  amphibious  sea  kraits. 
Sanders  et  al.  (2012),  in  a phylogeny  of  the  Hydrophii- 
ni, noted  that  within  a ‘core  Hydrophis  group',  Hydrophis 
was  recovered  as  broadly  paraphyletic,  with  several  oth- 
er genera  nested  within  it  ( Pelamis , Enhydrina , Astrotia , 
Thalassophina , Acalyptophis , Kerilia , La  pern  is,  Disteira). 
Instead  of  erecting  multiple  new  genera,  they  recommend- 
ed dismantling  the  latter  (mostly  monotypic)  genera  and 
recognised  a single  genus,  Hydrophis  Latreille  1802.  The 
only  hydrophine  representative  in  African  and  Atlas  waters 
is  the  Yellow-bellied  Sea  Snake  ( Hydrophis  platurus). 


Genus  Hydrophis  Latreille,  1802 — sea  snakes 


The  genus  Hydrophis  contains  46  species  (Uetz  2012), 
distributed  mainly  within  the  warm  coastal  waters  of 
Australasia.  Only  a single  species,  the  Yellow-bellied  Sea 
Snake  {H.  platurus),  enters  the  Atlas  region.  Hydrophis 
platurus  is  closely  related  to  other  sea  snakes,  with  the 
exception  of  the  sea  kraits,  and  to  Australian  terrestrial 
elapids.  It  has  the  widest  distribution  of  any  snake  in  the 
world  and  is  found  throughout  the  tropical  and  sub-trop- 
ical waters  of  the  Indo-Pacific,  with  occasional  vagrants 


being  carried  around  the  Cape  of  Good  Hope  into  the 
southern  Atlantic  Ocean  as  far  north  as  Swakopmund, 
Namibia  (Griffin  2003).  This  highly  venomous  species  is 
pelagic,  drifting  in  warm  ocean  currents  and  feeding  on 
small  fish  (Branch  1998),  often  in  association  with  drift 
lines.  Females  give  birth  to  3-8  young  from  March  to  Oc- 
tober (Branch  1998).  This  species  is  a vagrant  in  the  Atlas 
region  and  is  neither  regionally  nor  globally  (IUCN  2009) 
of  conservation  concern. 


Hydrophis  platurus  (Linnaeus,  1766) 

YELLOW-BELLIED  SEA  SNAKE 

Graham  J.  Alexander 

Regional:  Least  Concern 

Taxonomy:  Previously  know  as  Pelamis  platurus.  Sanders 
et  al.  (2012),  in  a phylogeny  of  the  hydrophines,  showed 
that  Pelamis  was  nested  within  Hydrophis,  necessitating 
the  transfer  of  P.  platurus  to  Hydrophis. 

Distribution:  Occurs  throughout  the  Indian  and  Pacific 
oceans,  from  the  east  coast  of  Africa  to  the  west  coast  of 
the  Americas  (Alexander  & Marais  2007).  In  the  Atlas  re- 
gion it  occasionally  washes  up  on  the  shores  of  KwaZulu- 
Natal  and  the  Eastern  and  Western  Cape  provinces. 

Habitat:  Found  in  the  open  ocean  within  50  m of  the  sur- 
face; spends  most  of  its  time  underwater  (Branch  1998). 

Biome:  Marine  oceanic-epipelagic  (0-200  m). 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Hydrophis  platurus — King’s  Beach,  Port  Elizabeth,  EC  W.R.  Branch 
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CHAPTER  24 

Family  Colubridae 


Bryan  Maritz,  William  R.  Branch,  Johan  Marais  & James  Harvey 


Historically,  the  family  Colubridae  represented  a morpho- 
logically and  ecologically  diverse  group  of  species  with 
a near-global  distribution.  For  many  years  these  snakes 
were  defined  more  by  what  they  lacked,  i.e.  the  front 
fangs  of  elapids  and  viperids,  than  by  what  they  shared. 
Their  relationships  have  remained  intractable  for  nearly 
100  years.  Recent  molecular  studies  on  caenophidian 
(‘advanced')  snakes  reveal  deep  divergences,  with  Asian 
families  such  as  the  Xenodermatidae,  Pareatidae  and 
Homalopsidae,  along  with  the  cosmopolitan  Viperidae, 
forming  basal  clades  (Vidal  & Hedges  2009).  The  Elapoi- 
dea  (families  Lamprophiidae,  Chapter  22;  and  Elapidae, 
Chapter  23)  are  sister  to  a clade  of  derived  families  that 
together  form  the  Colubroidea  {sensu  stricto , see  com- 
ments in  Chapter  2).  This  includes  the  Dipsadidiae  (New 
World),  Pseudoxenodontidae  (Asia),  Colubridae  and  Nat- 
ricidae  (both  cosmopolitan  but  mainly  Palaearctic). 

In  the  Atlas  region,  a restricted  Colubridae  ( sensu  Vidal  et 
al.  2007,  2010;  Zaher  et  al.  2009)  now  comprises  only 
14  species  in  the  following  eight  genera:  Philothamnus, 
Meizodon,  Dasypeltis , Telescopus , Dipsadoboa , Crota- 
phopeltis,  Thelotornis  and  Dispholidus.  These  taxa  are 
ubiquitous  in  the  region,  although  species  richness  is 
higher  in  the  mesic  eastern  half  of  South  Africa,  corre- 


sponding to  overall  reptile  species  richness  patterns  (Ma- 
ritz 2007). 

The  various  species  in  the  region  occur  in  a diverse  ar- 
ray of  habitats,  from  arid  rocky  areas,  through  arid  and 
mesic  savannas,  to  moist  coastal  forest  (Branch  1998;  Al- 
exander & Marais  2007).  Some  species  are  semi-aquatic 
( Philothamnus  hoplogaster)  while  others  are  strongly  ar- 
boreal ( Thelotornis , Dispholidus  and  most  Philothamnus) 
(Branch  1998).  They  inhabit  very  wide  altitudinal  ranges, 
from  sea  level  to  over  2 500  m (e.g.  Dasypeltis).  All  are 
oviparous,  with  both  nocturnal  and  diurnal  representa- 
tives (Alexander  & Marais  2007).  They  generally  prey  on 
small  vertebrates,  which  are  actively  hunted.  In  Africa, 
Dasypeltis  is  unique  in  that  its  members  feed  exclusively 
on  bird  eggs  (Gans  1959;  Bates  & Little  2013).  These  are 
engulfed  and  broken,  their  contents  swallowed  and  the 
shells  regurgitated  (Broadley  1990b).  Most  species  have 
back  fangs  and  relatively  weak  venom,  except  Dasypeltis, 
Philothamnus  and  Meizodon  which  are  fangless  and  non- 
venomous.  Some  species  (e.g.  Thelotornis  and  Dispholid- 
us) possess  potent,  clinically-important  venoms. 

Although  the  range  of  some  species  is  peripheral  in  the 
Atlas  region,  none  are  currently  considered  to  be  of  con- 
servation concern. 
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Genus  Crotaphopeltis  Fitzinger,  1843 — herald  snakes 


The  genus  Crotaphopeltis  contains  six  species,  all  con- 
fined to  sub-Saharan  Africa  (Uetz  2012).  A single  spe- 
cies, C.  hotamboeia,  is  widespread  in  the  Atlas  region, 
except  in  the  drier  western  parts.  These  are  terrestrial 
and  nocturnal  snakes  that  are  generally  found  in  moist 


habitats.  They  feed  almost  exclusively  on  frogs  (Keogh 
et  al.  2000).  Females  in  the  Atlas  region  lay  clutches 
of  6-19  eggs  in  early  summer  (Branch  1998).  Crota- 
phopeltis hotamboeia  is  not  considered  to  be  of  conser- 
vation concern. 


Crotaphopeltis  hotamboeia 
(Laurenti,  1768) 

RED-LIPPED  SNAKE;  HERALD  SNAKE 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  This  species  has  a wide  distribution  in  sub- 
Saharan  Africa  and  a phylogeographic  analysis  is  therefore 
desirable  to  investigate  the  possibility  of  cryptic  species. 

Distribution:  Widespread  in  the  eastern  and  southern 
parts  of  southern  Africa,  extending  northwards  to  Tropical 
Africa  (Broadley  1990b;  Branch  1998).  In  the  Atlas  re- 
gion it  is  found  in  the  South  African  provinces  of  Western 
and  Eastern  Cape,  KwaZulu-Natal,  Free  State,  Mpuma- 
langa, Gauteng,  North-West  and  Limpopo.  It  also  occurs 
in  Lesotho  and  Swaziland.  The  species  has  been  recorded 
marginally  in  the  southern  and  eastern  parts  of  the  North- 
ern Cape,  but  is  notably  absent  from  most  of  the  drier 
parts  of  the  province. 

Habitat:  Generally  occupies  damp  areas  in  fynbos,  low- 
land forest,  moist  savanna  and  grassland  (Branch  1998). 
Commonly  found  sheltering  under  rocks  and  in  old  termi- 
taria  (De  Waal  1978;  Jacobsen  1989). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Fynbos;  Albany  Thicket;  Forests;  Nama-Karoo;  Succulent 
Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Crotaphopeltis  hotamboeia — Reddersburg,  FS  W.R.  Branch 
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Genus  Dasypeltis  Wagler,  1830 — egg-eaters 


The  taxonomy  of  Dasypeltis  is  unsettled,  with  12  species 
currently  recognised  (Uetz  2012,  plus  D.  palmarum).  Five 
new  taxa  (D.  confusa , D.  gansi , D.  latericia , D.  sahelensis 
and  D.  parascabra)  were  described  recently  and  two  oth- 
ers (D.  abyssina  and  D.  palmarum ) resurrected  from  syn- 
onymy with  D.  scabra  (Trape  & Mane  2006;  Trape  ef  a/. 
2012).  Members  of  this  genus  are  confined  to  Africa  and 
the  Arabian  Peninsula  (Gans  1959).  The  genus  is  wide- 
spread in  the  Atlas  region,  where  there  are  at  least  three, 


but  possibly  as  many  as  six  or  more,  species  (Bates  et  al. 
2011,  2012).  These  nocturnal  snakes  are  found  in  a vari- 
ety of  habitats  and  feed  exclusively  on  bird  eggs.  Clutches 
of  6-28  eggs  are  laid  (Alexander  & Marais  2007).  One 
species  (D.  medici)  is  restricted  to  northeastern  KwaZulu- 
Natal  and  was  previously  listed  as  Peripheral  in  the  Atlas 
region.  Another  species  (D.  inornata)  is  endemic  to  the  At- 
las region.  None  of  the  species  in  this  genus  are  currently 
considered  to  be  of  conservation  concern. 


Dasypeltis  inornata  A.  Smith,  1849 

SOUTHERN  BROWN  EGG-EATER 

Johan  Marais 

Global:  Least  Concern 
Endemic 

Taxonomy:  No  notable  issues. 

Distribution:  Endemic  to  the  Atlas  region.  Found  from  the 
Alexandria  area  in  the  southern  part  of  the  Eastern  Cape 
northwards  through  KwaZulu-Natal,  western  Swaziland, 
eastern  Mpumalanga  and  up  to  northern  Limpopo.  The 
northernmost  population  is  isolated  in  the  Soutpansberg 
Range  (Jacobsen  1989),  but  a SARCA  survey  record  from 
the  Wolkberg  (2430AA)  partly  fills  a large  gap  between 
this  population  and  those  further  south  in  northern  Mpu- 
malanga. 

Habitat:  Prefers  open  coastal  woodland  and  moist  savan- 
na, sheltering  under  rocks  on  rock  or  soil,  from  near  sea 
level  to  over  1 600  m (Jacobsen  1989;  Branch  1998). 

Biome:  Indian  Ocean  Coastal  Belt;  Savanna;  Grassland; 
Forests;  Albany  Thicket. 

Assessment  rationale:  Widespread  and  common  in  the 
Atlas  region  as  a whole,  but  considered  Near  Threatened 
in  Swaziland  (Monadjem  etal.  2003). 

Conservation  measures:  None  recommended. 
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Dasypeltis  inornata — Pietermaritzburg,  KZN  J.  Marais 
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Dasypeltis  medici  medici 
(Bianconi,  1859) 

EAST  AFRICAN  EGG-EATER 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  The  taxonomic  status  of  Dasypeltis  medici 
lamuensis  (found  from  Somalia  to  Tanzania)  is  being  in- 
vestigated by  D.G.  Broadley  & M.F.  Bates  (in  prep.). 

Distribution:  Occurs  from  St  Lucia  Village  in  northeast- 
ern KwaZulu-Natal  northwards  into  Mozambique,  eastern 
Zimbabwe  and  elsewhere  further  north  to  Kenya  (Broadley 
1990b;  Branch  1998). 

Habitat:  Found  in  lowland  evergreen  forest  and  moist  sa- 
vanna (Broadley  1990b;  Marais  2004). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Zonal  and  Intrazon- 
al Forests;  Freshwater  Wetlands;  Lowveld. 

Assessment  rationale:  Has  a restricted  range  in  the  Atlas 
region  but  is  common  elsewhere  and  is  not  threatened. 
Occurs  in  only  one  protected  area  in  the  Atlas  region, 
namely  the  iSimangaliso  Wetland  Park,  but  this  reserve 
is  large,  well-managed  and  provides  adequate  protection. 

Conservation  measures:  None  recommended. 


Dasypeltis  medici  medici — St  Lucia,  KZN  B.  Maritz 


Dasypeltis  scabra  (Linnaeus,  1758) 
RHOMBIC  EGG-EATER;  COMMON  EGG-EATER 
Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  The  taxonomy  of  this  species  in  southern  Af- 
rica is  being  investigated,  and  the  presence  of  cryptic  taxa 
has  been  suggested  (Bates  etal.  2011,  2012). 

Distribution:  Widespread  throughout  most  of  the  Atlas  re- 
gion, but  with  a patchy  distribution  in  parts  of  the  Eastern 


Dasypeltis  scabra — Gondwana  GR,  E of  Herbertsdale,  WC  M. Burger 


and  Northern  Cape  provinces.  Its  range  extends  to  South 
Sudan  in  the  north  and  to  at  least  Republic  of  the  Congo  in 
the  west  (Gans  1959;  Branch  1998;  Trape  & Mane  2006; 
Trape  et  al.  2012). 

Habitat:  Occurs  in  a variety  of  habitats,  but  not  in  true 
deserts  and  closed-canopy  forests.  Often  found  in  de- 
serted termitaria,  under  rocks,  in  rock  crevices,  under  the 
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bark  of  trees  and  in  rotting  logs  (De  Waal  1978;  Jacobsen 
1989;  Marais  2004). 

Biome:  Grassland;  Savanna;  Fynbos;  Nama-Karoo;  Indi- 
an Ocean  Coastal  Belt;  Succulent  Karoo;  Albany  Thicket; 
Forests. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Dasypeltis  scabra,  plain  phase — Suikerbosrand  NR,  GP  B.  Maritz 
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Genus  Dipsadoboa  Gunther,  1858 — cat-eyed  tree  snakes 


The  genus  Dipsadoboa  contains  10  species  confined  to 
sub-Saharan  Africa  (Branch  1998;  Uetz  2012).  These 
arboreal  and  nocturnal  snakes  occur  in  lowland  forest 
and  moist  savanna.  They  feed  primarily  on  geckos  and 
arboreal  frogs  (Broadley  1990b).  Females  lay  clutches  of 


7-9  eggs  in  summer  (Alexander  & Marais  2007).  Only 
one  species,  Dipsadoboa  aulica,  occurs  in  the  Atlas  re- 
gion, where  it  is  restricted  to  the  eastern  parts  of  the 
country.  It  is  not  considered  to  be  of  conservation  con- 
cern. 


Dipsadoboa  aulica  (Gunther,  1864) 

MARBLED  TREE  SNAKE 

Johan  Marais 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Occurs  from  northeastern  KwaZulu-Natal 
through  eastern  Swaziland  and  into  the  northeastern  parts 
of  Mpumalanga  and  eastern  Limpopo,  then  into  Mozam- 
bique and  Zimbabwe.  There  are  few  records  north  of  the 
Zambezi,  with  one  unconfirmed  record  from  Tanzania 
(Rasmussen  1989). 

Habitat:  Found  in  lowland  riverine  forests  and  moist  sa- 
vanna, from  near  sea  level  to  at  least  300  m (Jacobsen 
1989;  Marais  2004).  Shelters  by  day  in  hollow  logs, 
under  bark  and  in  thatched  roofs;  known  to  hunt  frogs  in 
reed  beds  (Branch  1998). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Forests. 

Assessment  rationale:  Has  a moderate  range  within  the 
Atlas  region  but  is  common  and  widespread  elsewhere 
(Spawls  etal.  2002;  Marais  2004). 

Conservation  measures:  None  recommended. 


Dipsadoboa  aulica — Malala  Lodge,  S of  Hluhluwe,  KZN  J.  Harvey 
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Genus  Dispholidus  Duvernoy,  1832 — Boomslang 


The  genus  Dispholidus  contains  a single  species  (D.  ty- 
pus)  that  is  widespread  across  sub-Saharan  Africa.  Up  to 
four  subspecies  (D.  t.  typus , D.  t.  viridis , D.  t.  kivuen- 
sis,  D.  t.  punctatus)  were  recognised  in  the  past  (Laurent 
1956),  with  only  D.  t.  typus  recorded  from  the  Atlas  re- 
gion. All  of  these  taxa  appear  to  intergrade  morphological- 
ly and  only  a monotypic  D.  typus  is  currently  recognised 
(Broadley  & Wallach  2002;  Broadley  & Cotterill  2004). 
However,  preliminary  genetic  data  indicate  that  multiple 
distinct  lineages  with  unique  histories  may  be  present, 
some  of  which  may  best  be  treated  as  separate  species 


(T.G.  Eimermacher,  D.G.  Broadley,  A.  Barlow,  Z.  Nagy, 
E.  Greenbaum  & B.Y.  Wilson  in  prep.).  Dispholidus  ty- 
pus occurs  in  wooded  habitats  throughout  the  southern, 
eastern  and  north-central  parts  of  the  Atlas  region.  These 
are  large  arboreal  snakes  with  variable  colouration  and 
potent  haemotoxic  venom.  They  feed  primarily  on  arbo- 
real lizards  such  as  chameleons,  but  also  take  birds,  their 
nestlings  and  eggs  (Haagner  1990;  Alexander  & Marais 
2007).  Females  lay  8-27  eggs  in  late  spring  to  mid-sum- 
mer (Marais  2004).  This  species  is  not  of  conservation 
concern. 


Dispholidus  typus  (A.  Smith,  1828) 

BOOMSLANG 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  Four  subspecies  (D.  t.  typus , D.  t.  viridis,  D. 
t.  kivuensis,  D.  t.  punctatus)  have  been  recognised  in  the 
past,  but  morphologically  the  latter  three  are  weakly  de- 
fined and  considered  invalid  (Broadley  & Cotterill  2004). 
However,  molecular  studies  indicate  significant  differences 
between  populations,  some  of  which  may  represent  new 
species;  the  genus  is  currently  being  revised  (T.G.  Eimer- 
macher & D.G.  Broadley  in  prep.).  Broadley  & Blaylock 
(2013)  considered  populations  in  (mainly)  the  Western 
and  Eastern  Cape  provinces  as  being  referable  to  D.  t. 
typus,  while  populations  elsewhere  in  the  range  (where 
males  are  usually  mainly  green  dorsal ly)  were  treated  as 
D.  t.  viridis. 

Distribution:  Endemic  to  sub-Saharan  Africa  and  wide- 
spread in  the  southern,  eastern  and  north-central  parts 
of  the  Atlas  region  (Branch  1998).  Found  in  the  Western 
and  Eastern  Cape,  KwaZulu-Natal,  Swaziland,  Mpuma- 
langa, Limpopo,  northern  Gauteng,  North-West  Province 
and  the  adjacent  parts  of  the  Northern  Cape  and  west- 
ern Free  State.  Also  recorded  at  one  locality  (3119AC) 
in  the  southern  part  of  the  Northern  Cape.  The  range  ex- 
tends further  north  into  Kenya  and  westwards  to  Senegal 
(Spawls  et  al.  2002).  Largely  absent  from  much  of  the 
drier  western  parts  of  the  Atlas  region,  and  not  found  on 
the  grassy  plains  of  the  central  Highveld  or  in  Lesotho.  An 
old  record  (2926BC)  from  the  Free  State  is  not  plotted 
on  the  map  because  it  probably  represents  a transloca- 
tion (Bates  1996a).  Similarly,  an  isolated  historical  record 


Dispholidus  typus,  male  (speckled  phase) — Port  Elizabeth,  EC  J.  Marais 


Dispholidus  typus 


from  the  Burgersdorp  area  (3026CC;  Broadley  1990b)  is 
omitted. 

Habitat:  Largely  arboreal  in  a variety  of  habitats  including 
Karoo  scrub,  arid  savanna,  moist  savanna,  lowland  forest, 
grassland  and  fynbos  (Marais  2004).  Often  found  moving 
over  open  ground,  but  quickly  takes  refuge  in  trees  and 
bushes  (Jacobsen  1989). 

Biome:  Savanna;  Fynbos;  Grassland;  Indian  Ocean  Coast- 
al Belt;  Albany  Thicket;  Forests;  Nama-Karoo;  Succulent 
Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Dispholidus  typus,  hatchling — Hoedspruit,  LIMP  J.  Marais 
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Genus  Meizodon  Fischer,  1856 — African  smooth  snakes 


The  genus  Meizodon  is  confined  mainly  to  sub-Saharan 
Africa  (a  record  of  M.  semiornatus  from  Yemen  is  probably 
inaccurate,  Branch  et  at.  2010)  and  consists  of  five  spe- 
cies (Branch  1998;  Uetz  2012).  The  only  representative 
in  the  Atlas  region  is  M.  semiornatus  semiornatus,  which 
occurs  in  northeastern  South  Africa  at  the  periphery  of 
its  large  African  range.  These  are  small,  secretive,  diurnal 


snakes  that  live  in  thick  vegetation  and  rotting  material  in 
savannas.  They  feed  on  small  frogs  and  lizards  (Broadley 
1988;  Branch  1998).  Females  lay  small  clutches  of  2-3 
large  eggs  in  spring  (Broadley  et  al.  2003).  Although  pre- 
viously listed  as  Peripheral  with  a localised  range  in  the 
Atlas  region,  M.  s.  semiornatus  is  no  longer  considered  to 
be  of  conservation  concern. 


Meizodon  semiornatus  semiornatus 
(Peters,  1854) 

SEMIORNATE  SNAKE 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  There  are  two  recognised  subspecies,  namely 
Meizodon  semiornatus  semiornatus  and  M.  s.  tchaden- 
s/s,  the  latter  from  Sudan  and  Chad  (Branch  1998). 

Distribution:  Endemic  to  eastern  and  southeastern  Afri- 
ca. Its  distribution  extends  from  near  Hluhluwe  in  north- 
eastern KwaZulu-Natal,  northwards  into  the  eastern  parts 
of  Swaziland  and  Mpumalanga,  with  an  isolated  locality 
(2231CA)  in  northeastern  Limpopo  (SARCA  Virtual  Mu- 
seum record;  see  also  Swanepoel  2010).  Elsewhere,  it 
occurs  from  Mozambique  and  Zimbabwe  northwards  to 
Uganda  and  Kenya  (Broadley  1990b). 

Habitat:  Found  in  wooded  areas  in  arid  and  mesic  savan- 
nas, as  well  as  in  marshy  areas  (Jacobsen  1987;  Broad- 
ley 1990b). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Although  this  secretive  snake  has 
quite  a localised  distribution  in  the  Atlas  region,  it  is  fairly 


Meizodon  semiornatus  semiornatus — Swaziland  W.D.  Haacke 


widespread  elsewhere.  In  Swaziland  it  is  considered  Near 
Threatened  (Monadjem  et  al.  2003)  but  in  the  Atlas  re- 
gion it  is  assessed  as  Least  Concern. 

Conservation  measures:  None  recommended. 


Meizodon  semiornatus  semiornatus,  dark  phase — Hluhluwe,  KZN 

J.  Marais 
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Genus  Philothamnus  Smith,  1840 — green  snakes 


The  genus  Philothamnus  currently  contains  19  species 
(Uetz  2012)  restricted  to  sub-Saharan  Africa.  However, 
several  taxonomic  issues  remain  unresolved  (e.g.  Spawls 
et  al.  2002).  Four  species  occur  in  the  Atlas  region.  Phi- 
lothamnus hoplogaster  and  the  two  subspecies  of  P.  na- 
talensis  are  similar  in  appearance  and  behaviour  and  may 
be  confused  with  one  another.  These  diurnal  and  arbo- 
real snakes  are  found  in  thick  vegetation  in  forests  and 


moist  savanna,  often  near  water.  They  are  active  hunters, 
feeding  on  lizards,  frogs,  fish,  and  nestling  birds  (Broad- 
ley  1990b).  All  green  snakes  are  oviparous  and  produce 
clutches  of  3-16  eggs  (Alexander  & Marais  2007).  Phi- 
lothamnus angolensis  was  previously  listed  as  Peripheral 
(Branch  1988a)  and  has  a restricted  distribution  in  the 
Atlas  region,  but  no  members  of  the  genus  are  currently 
considered  to  be  of  conservation  concern. 


Philothamnus  angolensis  Bocage,  1882 

ANGOLA  GREEN  SNAKE 

Johan  Marais 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Found  from  northeastern  KwaZulu-Natal, 
South  Africa,  northwards  into  Mozambique,  Zimbabwe, 
Botswana,  and  Namibia,  and  elsewhere  further  north  to 
Tanzania  (Broadley  1990b).  Within  the  Atlas  region  it  has 
a patchy  distribution,  with  populations  in  Hhluhluwe  Game 
Reserve,  the  Sibaya  area,  and  Mangusi  Forest  near  Kosi  Bay. 

Habitat:  Found  in  forests,  wooded  grassland  and  the  mar- 
gins of  arid  savanna,  where  it  climbs  into  reed  beds,  bush- 
es and  trees  (Marais  2004). 

Bioregion:  Lowveld;  Indian  Ocean  Coastal  Belt. 

Assessment  rationale:  Has  a restricted  range  within  the 
Atlas  region  but  is  widespread  and  abundant  elsewhere. 
This  snake  is  highly  mobile  and  faces  no  significant 
threats. 

Conservation  measures:  None  recommended. 
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Philothamnus  angolensis — Malawi  J.  Marais 
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Philothamnus  hoplogaster 
(Gunther,  1863) 

SOUTHEASTERN  GREEN  SNAKE; 

GREEN  WATER  SNAKE 

Johan  Marais 

Regional:  Least  Concern 
Taxonomy:  No  notable  issues. 

Distribution:  Widespread  in  sub-Saharan  Africa.  Found 
in  South  Africa,  Swaziland,  Mozambique,  Zimbabwe  and 
north  to  Kenya,  Sudan  and  Cameroon  (Broadley  1990b; 
Spawls  et  al.  2002).  Occurs  in  the  eastern  part  of  the 
Atlas  region,  in  Limpopo,  Mpumalanga,  Gauteng,  east- 
ern North-West  Province  and  KwaZulu-Natal,  extending 
southwards  down  the  Eastern  Cape  coast  to  the  eastern 
parts  of  the  Western  Cape.  It  apparently  occurs  as  scat- 
tered subpopulations  in  the  Eastern  and  Western  Cape 
provinces.  Two  Virtual  Museum  records  from  the  Cape  Pe- 
ninsula are  well  separated  to  the  west  of  the  main  distri- 
bution and  may  represent  introductions. 

Habitat:  Found  in  a variety  of  habitats,  but  common  in 
moist  savanna,  wooded  grassland  and  lowland  forest, 
usually  near  water;  it  is  an  excellent  swimmer  (Branch 
1998).  It  is  also  a good  climber,  at  home  in  trees  and 
shrubs  (Marais  2004). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland; 
Forests;  Albany  Thicket;  Fynbos. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Philothamnus  hoplogaster — Oyster  Bay,  EC  W.R.  Branch 


Philothamnus  natalensis  natalensis 
(A.  Smith,  1848) 

EASTERN  NATAL  GREEN  SNAKE 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  Alexander  (1987)  suggested  that  Philotham- 
nus natalensis  occidental  is  should  be  elevated  to  full 
species  status  on  the  basis  of  certain  morphological  and 
behavioural  differences  when  compared  with  P.  n.  na- 
talensis. 


Philothamnus  natalensis  natalensis — Umhlanga  Rocks,  KZN  J.  Marais 


Distribution:  Endemic  to  southern  Africa.  Found  from 
Amanzimtoti  in  southern  KwaZulu-Natal  northwards 
into  Swaziland,  the  eastern  parts  of  Mpumalanga  and 
Limpopo,  southern  Mozambique  and  eastern  Zimbabwe 
(Broadley  1990b). 

Habitat:  Inhabits  mainly  lowland  forest  and  moist  savan- 
na, often  along  forested  river  valleys,  and  is  an  excellent 
climber  (Marais  2004). 
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Biome:  Forests;  Savanna;  Indian  Ocean  Coastal  Belt. 
Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Philothamnus  natalensis  occidentalis 

Broadley,  1966 

WESTERN  NATAL  GREEN  SNAKE 

Johan  Marais 

Global:  Least  Concern 
Endemic 

Taxonomy:  Alexander  (1987)  suggested  that  this  subspe- 
cies should  be  elevated  to  full  species  status  on  the  basis 
of  morphological  and  behavioural  differences. 

Distribution:  Endemic  to  the  Atlas  region.  Occurs  from 
the  eastern  parts  of  the  Western  Cape  (east  of  Montagu) 
to  the  Eastern  Cape,  KwaZulu-Natal,  northeastern  Free 
State,  western  Swaziland,  Mpumalanga,  Limpopo,  north- 
ern Gauteng,  and  the  adjacent  northeastern  North-West 
Province. 

Habitat:  Occurs  in  lowland  forest,  wooded  grassland  and 
forest  edge  (Bourquin  2004;  Marais  2004).  Often  found 
in  trees  and  shrubs  near  water,  at  altitudes  as  high  as 
2000  m (Jacobsen  1989). 

Biome:  Grassland;  Savanna;  Albany  Thicket;  Fynbos;  In- 
dian Ocean  Coastal  Belt;  Forests. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Philothamnus  natalensis  occidentalis — Mariepskop,  LIMP  D.  Pietersen 


Philothamnus  semivariegatus 
(A.  Smith,  1847) 

SPOTTED  BUSH  SNAKE 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  Although  trinomials  were  used  for  the  species 
by  some  recent  authors  (e.g.  Broadley  1990b),  Hughes 
(1985)  had  shown  earlier  that  P.  s.  dorsalis  from  Central 
Africa  is  a valid  species. 

Distribution:  Endemic  to  sub-Saharan  Africa,  from  Sen- 
egal to  South  Africa,  but  absent  in  Gabon  and  peripheral 
to  the  Congo  basin  of  Democratic  Republic  of  the  Congo 
(Hughes  1985).  Widespread  in  the  eastern  half  of  south- 
ern Africa,  from  Humansdorp  in  the  Eastern  Cape  to  Kwa- 
Zulu-Natal, Mpumalanga,  Swaziland,  Gauteng,  Limpopo, 
North-West  Province  and  the  Northern  Cape  as  far  west  as 
Springbok  and  Kamieskroon  in  Namaqualand.  It  also  oc- 
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curs  in  Mozambique,  Zimbabwe,  Botswana,  Namibia  and 
further  north  to  Sudan  and  Guinea  (Branch  1998).  There 
are  scattered  populations  in  the  Northern  Cape,  some  of 
which  may  represent  natural  range  expansions  by  snakes 
washing  down  rivers  (e.g.  Vaal  and  Orange  Rivers)  during 
floods,  or  using  riverine  vegetation  as  corridors. 

Habitat:  Inhabits  moist  savanna,  lowland  forest  and  river- 
banks,  as  well  as  shrubby  vegetation  and  rocky  regions  in 
the  Karoo.  It  is  an  excellent  climber  and  forages  in  shrubs 
and  bushes  (Branch  1998;  Marais  2004).  Occupies  crev- 
ices in  rock  outcrops,  holes  in  trees,  and  large  old  termi- 
taria,  and  is  also  found  under  tree  bark,  at  altitudes  as 
high  as  2 000  m (Jacobsen  1989). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland; 
Albany  Thicket;  Fynbos;  Forests;  Succulent  Karoo;  Nama- 
Karoo. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Philothamnus  semivariegatus — Durban,  KZN  J.  Marais 
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Genus  Telescopus  Wagler,  1830 — tiger  snakes 


Telescopus  contains  13  species  (Uetz  2012),  eight  of 
which  occur  in  Africa.  The  other  five  species  are  found 
in  southern  Europe  and  southwestern  Asia.  An  addi- 
tional species  from  Namibia  has  been  identified  but 
has  not  yet  been  described  (W.D.  Haacke  pers  comm.; 
Alexander  & Marais  2007).  These  are  slender,  nocturnal 


snakes  found  in  savanna,  forest  and  semi-desert.  Their 
diet  includes  a variety  of  lizards,  fledgling  birds  and 
small  mammals  (Broadley  1990b).  Females  lay  clutch- 
es of  3-20  eggs  (Alexander  & Marais  2007).  There  are 
two  species  in  the  Atlas  region,  neither  of  which  is  of 
conservation  concern. 


Telescopus  beetzii  (Barbour,  1922) 

BEETZ’S  TIGER  SNAKE 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  A revision  of  Telescopus  in  southwestern  Africa 
is  in  progress  (W.D.  Haacke  in  prep.). 

Distribution:  Endemic  to  southwestern  Africa.  Occurs 
from  near  Windhoek  in  Namibia  southwards  to  the  West- 
ern Cape  of  South  Africa  (Branch  1998).  In  the  Atlas  re- 
gion it  is  found  from  Namaqualand  (Northern  Cape)  to 
the  western  Free  State,  and  southwards  into  the  central 
Karoo  as  far  as  Ceres  district  (3219DD,  Virtual  Museum 
record)  and  Laingsburg  (3320BB)  in  the  Western  Cape. 
The  northernmost  limit  (2720DD)  in  the  Atlas  region  is 
represented  by  a Virtual  Museum  record. 

Habitat:  Found  in  arid  regions  in  the  Karoo  where  it  lives 
in  rocky  outcrops,  sheltering  in  crevices  (Branch  1998). 
It  has  also  been  collected  from  old  termite  mounds  in  the 
Free  State  (De  Waal  1978). 

Biome:  Succulent  Karoo;  Nama-Karoo. 


Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 
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Telescopus  semiannulatus  semiannulatus 
A.  Smith,  1849 
EASTERN  TIGER  SNAKE 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  There  are  currently  two  recognised  subspecies, 
namely  T.  s.  semiannulatus  and  T.  s.  polystictus.  At  least 
one  additional  Namibian  species,  apparently  closely  allied 
to  T.  semiannulatus , has  been  identified  but  has  not  yet 
been  described  (W.D.  Haacke  pers.  comm.). 

Distribution:  Endemic  to  the  southern  half  of  Africa.  Oc- 
curs in  South  Africa,  Swaziland,  Mozambique,  Zimbabwe, 
Botswana,  Namibia  and  northwards  to  Democratic  Re- 
public of  the  Congo  and  Kenya  (Broadley  1990b;  Branch 
1998).  In  the  Atlas  region  it  is  found  in  northern  Kwa- 
Zulu-Natal, Swaziland,  Mpumalanga,  Limpopo,  Gauteng, 
North-West  Province  and  the  northeastern  parts  of  North- 
ern Cape.  The  southwestern  range  limits  are  represent- 
ed by  two  Virtual  Museum  records.  Old  records  (Broadley 
1990b)  near  the  western  border  of  the  Free  State  are  con- 
sidered to  be  dubious. 

Habitat:  Found  in  arid  and  moist  savanna  and  lowland  for- 
est, where  it  shelters  under  bark,  loose  flakes  of  rock  and 
in  rock  crevices  (Marais  2004).  It  is  also  known  to  climb 
trees  (Broadley  1990b). 

Biome:  Savanna;  Grassland;  Indian  Ocean  Coastal  Belt; 
Forests. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Telescopus  semiannulatus  semiannulatus — Skukuza,  Kruger  NP,  MPM 

B.  Maritz 


Telescopus  semiannulatus  polystictus 
Mertens,  1954 
DAMARA  TIGER  SNAKE 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  There  are  currently  two  recognised  subspecies, 
namely  T.  s.  semiannulatus  and  T.  s.  polystictus.  At  least 
one  additional  Namibian  species,  apparently  closely  al- 
lied to  T.  semiannulatus , has  yet  to  be  described  (W.D. 
Haacke  pers.  comm.). 

Distribution:  Endemic  to  southwestern  Africa.  Found  in 
the  Northern  Cape,  South  Africa,  in  the  Richtersveld  and 
Augrabies  National  Park,  northwards  through  the  central 
parts  of  Namibia  almost  as  far  as  Ovamboland  (Broadley 
1990b;  Branch  1998). 

Habitat:  Occurs  in  rocky,  high-lying  regions  (Branch 
1998).  In  Namibia  it  is  found  in  mopane  savanna,  dwarf 
shrub  savanna,  highland  savanna,  thornbush  savanna  and 
marginally  in  semi-desert  and  mixed  tree  and  shrub  sa- 
vanna (A.M.  Bauer  pers.  comm.). 
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Biome:  Desert;  Nama-Karoo. 

Assessment  rationale:  Only  the  southern  edge  of  its  range 
falls  within  the  Atlas  region.  There  are  few  threats  in  this 
area  where  it  is  protected  in  the  Richtersveld  and  Augra- 
bies  National  Parks.  It  has  a widespread  distribution  in 
Namibia  to  the  north.  It  is  considered  to  be  both  globally 
and  regionally  of  Least  Concern. 

Conservation  measures:  None  recommended. 


Telescopus  semiannulatus  polystictus — Angola  W.R.  Branch 
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Genus  Thelotornis  A.  Smith,  1849 — twig  snakes 


The  genus  Thelotornis  is  widespread  across  sub-Saharan 
Africa  and  contains  four  species  (Uetz  2012).  Thelotornis 
usambaricus  from  the  Usambara  Mountains  of  Tanzania 
and  Vamizi  Island,  northern  Mozambique  is  the  most  re- 
cently described  species  (Broadley  2001c;  Broadley  & Fa- 
rooq  2013).  One  representative  of  the  genus,  T.  capensis 


capensis,  occurs  within  the  Atlas  region  where  it  is  found  in 
the  eastern  savannas.  These  slender,  arboreal,  cryptically- 
patterned  snakes  feed  primarily  on  lizards — especially  arbo- 
real species — and  frogs  (Shine  et  al.  1996).  Females  of  T. 
c.  capensis  lay  clutches  of  4-18  eggs  in  summer  (Branch 
1998).  This  subspecies  is  not  of  conservation  concern. 


Thelotornis  capensis  capensis 
A.  Smith,  1849 

SOUTHERN  TWIG  SNAKE; 

SOUTH-EASTERN  SAVANNA  VINE  SNAKE 

Johan  Marais 

Global:  Least  Concern 

Taxonomy:  Two  subspecies  are  recognised,  namely  The- 
lotornis capensis  capensis  and  T.  c.  oatesii  (Zimbabwe, 
central  Mozambique,  northern  Botswana,  northern  Nami- 
bia). 

Distribution:  Endemic  to  southern  Africa.  In  the  Atlas 
region  it  occurs  along  the  east  coast  and  in  the  north- 
ern parts  of  KwaZulu-Natal,  northwards  through  Swazi- 
land, northern  and  eastern  Mpumalanga,  Limpopo,  north- 
ern Gauteng  and  northeastern  North-West  Province.  The 
southernmost  record  is  at  Mkhambathi  Nature  Reserve  in 
the  Eastern  Cape.  Extralimitally  it  is  found  in  southern  Mo- 
zambique, southern  Zimbabwe  and  southeastern  Botswa- 
na (Broadley  2001c). 

Habitat:  Inhabits  trees  and  shrubs  in  coastal  thicket,  for- 
est fringes  and  savanna  (Broadley  1990b;  Branch  1998). 

Biome:  Savanna;  Indian  Ocean  Coastal  Belt;  Grassland; 
Forests. 

Assessment  rationale:  Widespread  and  common. 
Conservation  measures:  None  recommended. 


Thelotornis  capensis  capensis — Hoedspruit,  LIMP  J.  Marais 
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CHAPTER  25 

Family  Natricidae 


William  R.  Branch , Johan  Marais  & James  Harvey 


The  Natricidae,  commonly  called  Old  World  Water  Snakes, 
have  often  been  treated  as  a separate  subfamily  within  the 
historically  large  family  Colubridae  (see  Chapter  24).  Mo- 
lecular studies  on  caenophidian  (‘advanced’)  snakes  indi- 
cate that  they  group  with  a clade  of  derived  families  that 
together  form  the  Colubroidea  (Vidal  & Hedges  2009). 
The  latter  group  comprises  the  Dipsadidiae  (New  World), 
Pseudoxenodontidae  (Asia),  Natricidae  and  Colubridae 
(both  cosmopolitan  but  mainly  Palaearctic).  Natricids 
are  found  in  North  and  Central  America,  Africa,  Eurasia 
and  northern  Australia,  where  they  are  often  some  of  the 
commonest  and  most  conspicuous  snakes.  Approximately 
40  genera  and  nearly  200  species  are  recognised  (Uetz 
2012),  but  the  African  radiation  is  the  most  poorly  known. 

The  Natricidae  comprises  small  to  medium-sized,  aquatic 
to  semi-aquatic  snakes.  They  are  mostly  harmless  although 
a number  of  Asian  species  have  potent,  even  fatal,  venoms 


(Sawai  et  al.  2002).  The  hemipenis  is  characterised  by  a 
centripetal  sulcus  (Branch  1986). 

The  family  is  poorly  represented  in  sub-Saharan  Africa, 
with  four  genera  ( Afronatrix , Hydraethiops , Limnophis , 
Natriciteres)  containing  only  11  species  (Branch  1998; 
Zaher  et  al.  2009).  There  are  six  species  of  the  semi- 
aquatic,  mainly  frog-eating,  oviparous  genus  Natriciteres , 
but  only  two  species  occur  within  the  Atlas  region.  The 
ranges  of  both  species  extend  peripherally  into  eastern 
mesic  habitats.  Both  species  have  wide  distributions  to 
the  north  of  the  Atlas  region,  and  a modern  taxonomic 
revision  of  the  genus  is  required. 

Natriciteres  sylvatica  was  previously  classified  as  Periph- 
eral but  is  no  longer  considered  of  regional  conservation 
concern.  Natriciteres  olivacea  has  a marginal  distribution 
in  the  Atlas  area  and  was  therefore  not  assessed. 
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Genus  Natriciteres  Loveridge,  1953 — marsh  snakes 


The  genus  Natriciteres  is  restricted  to  sub-Saharan  Af- 
rica and  contains  six  species.  Until  recently,  three  of  these 
(A/,  bipostocularis,  N.  pembana  and  N.  sylvatica ) were 
considered  to  be  subspecies  of  N.  variegata  (Spawls  et 
al.  2002;  Broadley  & Cotterill  2004).  These  small  diur- 
nal snakes  inhabit  wetland  areas  in  forests  and  savannas. 
They  feed  on  frogs  and  fish  (Broadley  1990b)  and  3-11 
eggs  are  laid  in  summer  (Marais  2004).  These  snakes 


have  the  ability  to  shed  their  tails  as  a defense  mechanism 
(Broadley  1987b).  Two  species  enter  the  eastern  edge  of 
South  Africa  and  both  have  restricted  ranges  in  the  Atlas 
region.  Natriciteres  sylvatica  was  previously  classified  as 
Peripheral  but  is  no  longer  considered  of  regional  conser- 
vation concern.  In  the  Atlas  region  N.  olivacea  is  known 
from  only  a single  specimen  from  Kosi  Bay  and  it  is  there- 
fore not  assessed. 


Natriciteres  olivacea  (Peters,  1854) 

OLIVE  MARSH  SNAKE 

Johan  Marais 

Not  Applicable 

Taxonomy:  No  notable  issues. 

Distribution:  In  the  Atlas  region  this  species  is  known  from 
only  a single  specimen  collected  in  2005  in  the  Kosi  Bay 
region  of  northeastern  KwaZulu-Natal.  Its  range  extends 
through  southern  Mozambique  to  Zimbabwe  and  northern 
Botswana,  and  elsewhere  further  north  to  Sudan  and  West 
Africa  (Branch  1998). 

Habitat:  Inhabits  pans  and  vleis  in  coastal  forest  and  sa- 
vanna (Branch  1998). 

Vegetation  type:  FOz  7 Northern  Coastal  Forest. 

Assessment  rationale:  The  range  just  enters  the  Atlas  re- 
gion at  Kosi  Bay,  but  the  species  is  widespread  further 
north.  The  single  known  specimen  from  KwaZulu-Natal 
was  found  within  the  iSimangaliso  Wetland  Park  where  no 
known  threats  exist. 

Conservation  measures:  Conduct  research  into  population 
numbers,  habitat  status,  range,  biology  and  ecology. 


Natriciteres  olivacea — Malawi  W.D.  Haacke 


Natriciteres  sylvatica  Broadley,  1966 

FOREST  MARSH  SNAKE; 

SOUTHERN  FOREST  MARSH  SNAKE 

Johan  Marais 

Regional:  Least  Concern 

Taxonomy:  Previously  considered  a subspecies  of  Natrici- 
teres variegata,  but  treated  as  a full  species  by  Spawls  et 
al.  (2002)  and  Broadley  et  al.  (2003). 

Distribution:  Occurs  from  northeastern  KwaZulu-Natal, 
South  Africa  northwards  into  Mozambique  and  further 
north  to  Tanzania  (Broadley  1990b). 

Habitat:  Found  in  lowland  and  montane  evergreen  forests 
where  it  shelters  under  cover  at  forest  fringes,  and  hunts 
in  pools  (Branch  1998). 

Bioregion:  Indian  Ocean  Coastal  Belt;  Lowveld;  Zonal  and 
Intrazonal  Forests. 
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Assessment  rationale:  Has  a restricted  range  in  South  Af- 
rica but  is  not  threatened  and  occurs  largely  within  the 
iSimangaliso  Wetland  Park. 

Conservation  measures:  None  recommended. 
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Abbreviations 


ADU — Animal  Demography  Unit,  University  of  Cape  Town 

A00 — Area  of  occupancy,  used  in  IUCN  Conservation  As- 
sessments and  defined  as  the  area  within  the  extent 
of  occurrence  (EOO,  see  below)  which  is  occupied  by 
a taxon. 

BMP-S — Biodiversity  Management  Plan  for  Species 

CITES — An  acronym  for  the  Convention  on  International 
Trade  in  Endangered  Species  of  Wild  Fauna  and  Flo- 
ra, an  international  agreement  between  governments; 
South  Africa  is  a signatory. 

CMS — Convention  on  Migratory  Species 

EOO — Extent  of  occurrence,  used  in  IUCN  Conservation 
Assessments  and  defined  as  the  minimum  convex 
hull  that  includes  all  current  distribution  records  (ex- 
cluding records  of  vagrants)  of  a taxon. 

GPS — Geographic  positioning  system 

HAA — Herpetological  Association  of  Africa 

IAS — Invasive  Alien  Species 

ICZN — International  commission  on  Zoological  Nomencla- 
ture 

in  prep. — in  preparation,  not  yet  submitted  to  a journal  for 
peer  review. 

IOSEA — Indian  Ocean  - South-East  Asian  Marine  Turtle 
Memorandum  of  Understanding 

IOTC — Indian  Ocean  Tuna  Commission 

IUCN — International  Union  for  Conservation  of  Nature 


MoU — Memorandum  of  Understanding 

pers.  comm. — personal  communication 

pers.  obs. — personal  observation 

PHVA — Population  and  Habitat  Viability  Assessment 

QDGC — quarter-degree  grid  cell.  In  southern  Africa,  a 
QDGC  has  an  area  of  approximately  676  km2  on  av- 
erage, but  this  varies  with  latitude. 

RDB — Red  Data  Book 

SABIF — South  African  Biodiversity  Information  Facility 

SAFAP — Southern  African  Frog  Atlas  Project 

SANBI — South  African  National  Biodiversity  Institute 

SARCA — Southern  African  Reptile  Conservation  Assess- 
ment 

sp. — species  (singular) 
spp. — species  (plural) 

TED — Turtle  Excluder  Device 

TSP — Transvaal  Snake  Park 

UCT — University  of  Cape  Town 

unpubl.  data — unpublished  data 

unpubl.  obs. — unpublished  observation 

VM — Virtual  Museum 

WIO — Western  Indian  Ocean 

Wits — University  of  the  Witwatersrand 
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Glossary 


A 

Active  foraging — a hunting  strategy  that  relies  primarily  on 
active  searching  for  prey. 

Aeolian — produced  or  carried  by  the  wind.  Aeolian  sands 
have  been  transported  and  deposited  by  wind. 

Allopatric — having  geographically  separate  populations, 
usually  of  the  same  species. 

Alpha  taxonomy — the  science  of  finding,  describing  and 
naming  species. 

Anterior — the  front. 

Aquatic — living  in  water. 

Arboreal — living  in  trees. 

Autotomy — self-induced  releasing  of  a body  part  (e.g.  tail). 


B 

Biodiversity  hotspot — an  area  high  in  species  richness  and 
endemism. 

Biogeography — the  study  of  the  distribution  of  organisms. 

Biome — a major  biological  community  characterised  by 
distinctive  plant  and  animal  species  and  maintained 
under  the  climatic  and  other  environmental  condi- 
tions of  the  region. 


C 

Carapace — the  dorsal  half  of  a tortoise,  terrapin  or  turtle 
shell. 

Casque — anatomical  structure  on  the  head  suggestive  of 
a helmet. 

Caudal — with  reference  to  the  tail. 

Cline — a geographically-based  gradient  in  the  morphology, 
physiology  or  genetics  of  a species. 

Cloaca — the  chamber  through  which  the  urine,  faeces  and 
reproductive  cells  pass  from  the  body  of  a reptile. 

Commensal — usually  in  reference  to  animals  occurring  in 
association  with  humans. 

Communal — living  together  or  sharing  a rescource  such  as 
a nesting  site. 

Conservation  Assessment — an  evaluation  process  con- 
ducted using  the  IUCN  Red  List  Categories  and  Crite- 
ria to  ascertain  the  level  of  extinction  risk  to  a taxon. 

Conspecific — of,  or  belonging  to,  the  same  species. 

Crepuscular — active  at  dusk  and  dawn. 

Critically  Endangered — the  most  severe  threat  level  for  a 
threatened  taxon,  defined  by  the  IUCN  as  “facing  an 
extremely  high  risk  of  extinction  in  the  wild”. 


Cryptic — well  hidden  and  difficult  to  detect. 

Cryptic  species — a species  that  is  morphologically  similar 
to  one  or  more  other  species. 

Cytotoxic — a venom  that  is  damaging  to  tissue. 


D 

Data  Deficient — a category  used  by  the  IUCN  for  a taxon 
for  which  inadequate  information  exists  to  make  a di- 
rect or  indirect  assessment  of  its  risk  of  extinction. 

Disjunct — separate,  usually  with  reference  to  allopatric 
populations. 

Diurnal — active  during  the  day. 

Dorsal — the  upper  surface. 

Dorsolateral — the  sides  of  the  upper  surface;  between  the 
vertebral  region  and  the  flanks. 

Dorsum — the  back  of  the  animal. 


E 

Ecomorph — a local  variety  of  a species  whose  appearance 
is  influenced  by  local  conditions. 

Ecotone — a zone  or  edge  between  two  ecosystems  or  bi- 
omes  which  has  elements  of  both. 

Endangered — a specific  threat  level  for  a threatened  tax- 
on, defined  by  the  IUCN  as  “facing  a very  high  risk  of 
extinction  in  the  wild”. 

Endemic — limited  in  distribution  to  a particular  area. 

Extinct — a specific  threat  category  defined  by  the  IUCN 
for  a taxon  where  “no  reasonable  doubt  exists  that  the 
last  individual  has  died”. 

Extrinsic — originating  from  the  outside. 


F 

Family — taxonomic  group  of  related  genera. 

Flagship  species — a species  that  represents  an  environ- 
mental cause,  such  as  the  conservation  of  a particular 
ecosystem. 

Fossorial — living  underground,  often  able  to  burrow. 


G 

Genus  (plural  genera) — a taxonomic  group  of  closely  re- 
lated species. 

Gondwana — a once  contiguous  landmass  of  the  southern 
continents,  composed  of  current-day  South  America, 
Africa,  Madagascar,  India,  Australia,  Antarctica,  New 
Zealand,  New  Caledonia  and  New  Guinea. 

Gular — relating  to  the  throat. 
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H 


P 


Haemotoxic — a venom  that  adversely  affects  the  blood. 

Heliothermic — regulating  body  temperature  primarily  by 
means  of  heat  gain  from  direct  solar  radiation. 

Hemipenes — the  paired  copulatory  organs  of  male  squa- 
mate  reptiles. 


Incertae  sedis — of  uncertain  placement  (in  a taxonomic 
category). 

Insectivorous — feeding  primarily  on  insects. 

L 

Lepidosis — the  character  and  arrangement  of  scales. 

Loreal  scale — a scale  between  the  nasal  and  preocular 
scales. 

M 

Maxillary  bone — a bone  in  the  upper  jaw  which,  in  ven- 
omous snakes,  carries  the  fangs. 

Melanism — excessive  development  of  dark  pigment  in  the 
skin. 

Mesic — moderately  moist. 

Monitoring — measuring  the  state  of  a system. 

Monophyletic — an  inclusive  group  of  taxa  that  evolved 
from  a common  ancestor. 

Monospecific  or  monotypic — a taxon  that  contains  only 
one  representative  (e.g.  a genus  with  one  species;  a 
species  without  subspecies). 

Myotoxic — a venom  that  adversely  affects  the  muscles. 

N 

Near  Threatened — a category  defined  by  the  IUCN  for  a 
taxon  that  does  not  qualify  as  threatened,  but  is  close 
to  qualifying  or  is  likely  to  qualify  in  the  future. 

Neurotoxic — a venom  that  adversely  affects  the  nerves. 

Nocturnal — active  during  the  night. 

0 

Occipital — referring  to  an  area  near  the  back  of  the  head. 

Occurrant — occurs  in  an  area. 

Osteoderm — bony  deposits  forming  plates  or  other  struc- 
tures in  the  dermal  layers  of  the  skin. 

Oviparous — lays  eggs. 


Parapatric — where  the  geographical  ranges  of  two  or  more 
populations  or  species  abut  one  another. 

Paraphyletic — pertaining  to  a taxon  which  contains  an  an- 
cestral species  together  with  some,  but  not  all,  of  its 
descendants. 

Parthenogenetic — form  of  reproduction  where  an  egg  de- 
velops into  a new  individual  without  the  need  for  a 
male  gamete;  copulation  does  not  occur  and  all  off- 
spring are  clones  of  the  mother. 

Phylogenetic — of,  or  relating  to,  phylogeny. 

Phylogeny — the  evolutionary  relationships  between  organ- 
isms. 

Plastron — the  lower  surface  of  a tortoise,  terrapin  or  turtle 
shell. 

Polymorphic — two  or  more  forms  within  a species  or  pop- 
ulation. 

Polytypic — a taxonomic  unit  with  two  or  more  subgroups. 

Posterior — the  rear. 

Postocular — behind  the  eye. 

Prehensile — capable  of  grasping. 

Prenuptial — existing  or  occurring  before  mating. 

Preocular — in  front  of  the  eye. 


R 

Refugium  (plural  refugia) — an  area  that  has  escaped  eco- 
logical changes,  thereby  providing  an  enclave  where 
populations  may  persist. 

Relict — a remnant  of  a species  or  population. 

Robust — stout,  having  a strong  physique. 

Rostrum — a scale  and/or  beak-like  projection  on  the  ante- 
rior part  of  the  head. 

Rugose — wrinkled  or  rough. 

Rupicolous — rock-living,  sometimes  also  referred  to  as 
saxicolous. 


S 

Scansorial — specialised  for  climbing. 

Scute — scale. 

Serpentine — snake-like. 

Sexual  dichromatism — a phenomenon  where  males  and 
females  differ  in  terms  of  colour. 

Sibling  species — two  species  that  are  very  similar  in  ap- 
pearance, behaviour  and  other  characteristics,  but 
that  cannot  (or  seldom)  interbreed. 

Sit-and-wait  foraging  (ambush  foraging) — a hunting  strat- 
egy that  relies  primarily  on  ambush  of  prey. 

Species — a genetically  distinct  group  of  interbreeding  in- 
dividuals. 
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Species  richness — the  number  of  species  in  a given  area. 

Speciose — having  many  species. 

Spinous — spiny. 

Subcaudal — beneath  the  tail. 

Subdigital  lamellae — the  scansors  or  pads  beneath  the 
toes  of  many  geckos. 

Supraciliary — above  the  eye. 

Sylvicolous — inhabiting  forest. 

Sympatric — two  or  more  species  whose  ranges  overlap. 

Syntopic — occurring  in  the  same  habitat  within  an  area 
of  sympatry. 

Systematics — biological  classification  and  the  study  of  re- 
lationships between  organisms. 

T 

Taxon  (plural  taxa) — any  monophyletic  taxonomic  unit 
(e.g.  subspecies,  species,  genus,  family,  order,  class). 

Taxonomy — the  study  of  classification,  including  the  de- 
lineation and  description  of  species. 

Termitarium  (plural  termitaria) — a mound-like,  and/or  sub- 
terranean, termite  nest. 


Terrestrial — living  on  the  ground. 

Threatened — a category  defined  by  the  IUCN  that  com- 
prises Critically  Endangered,  Endangered  and  Vulner- 
able threat  levels.  This  term  is  also  used  to  describe  a 
taxon  that  is  of  conservation  concern. 

Torpor — a state  of  dormancy  that  is  usually  associated 
with  decreased  body  temperature. 

Translocate — to  move  an  individual  from  one  location  to 
another. 

Tubercle — a small  protuberance,  often  used  to  describe 
enlarged  granular  scales  on  the  skin  of  a reptile. 


V 

Vagile — disperses  easily. 

Venom — a toxic  secretion  of  an  animal. 

Ventru m/venter — the  underside. 

Viviparous — gives  birth  to  young. 

Vulnerable — a specific  threat  level  for  a threatened  taxon, 
defined  by  the  IUCN  as  “facing  a high  risk  of  extinc- 
tion in  the  wild”. 


456 


SURICATA  1 C2014) 


APPENDIX  1 

IUCN  Red  List  definitions  and  Categories 

and  Criteria 

1.1  IUCN  Red  List  definitions  (reproduced  courtesy  of  IUCN,  from 

IUCN  2012a) 


1.  Population  and  Population  Size  (Criteria 
A,  C and  D) 

The  term  ‘population’  is  used  in  a specific  sense  in  the 
Red  List  Criteria  that  is  different  to  its  common  biological 
usage.  Population  is  here  defined  as  the  total  number  of 
individuals  of  the  taxon.  For  functional  reasons,  primarily 
owing  to  differences  between  life  forms,  population  size  is 
measured  as  numbers  of  mature  individuals  only.  In  the 
case  of  taxa  obligately  dependent  on  other  taxa  for  all  or 
part  of  their  life  cycles,  biologically  appropriate  values  for 
the  host  taxon  should  be  used. 

2.  Subpopulations  (Criteria  B and  C) 

Subpopulations  are  defined  as  geographically  or  otherwise 
distinct  groups  in  the  population  between  which  there  is 
little  demographic  or  genetic  exchange  (typically  one  suc- 
cessful migrant  individual  or  gamete  per  year  or  less). 

3.  Mature  individuals  (Criteria  A,  B,  C and  D) 

The  number  of  mature  individuals  is  the  number  of  in- 
dividuals known,  estimated  or  inferred  to  be  capable  of 
reproduction.  When  estimating  this  quantity,  the  following 
points  should  be  borne  in  mind: 

• Mature  individuals  that  will  never  produce  new  re- 
cruits should  not  be  counted  (e.g.  densities  are  too 
low  for  fertilisation). 

• In  the  case  of  populations  with  biased  adult  or 
breeding  sex  ratios,  it  is  appropriate  to  use  lower  es- 
timates for  the  number  of  mature  individuals,  which 
take  this  into  account. 

• Where  the  population  size  fluctuates,  use  a lower 
estimate.  In  most  cases  this  will  be  much  less  than 
the  mean. 

• Reproducing  units  within  a clone  should  be  counted 
as  individuals,  except  where  such  units  are  unable 
to  survive  alone  (e.g.  corals). 

• In  the  case  of  taxa  that  naturally  lose  all  or  a sub- 
set of  mature  individuals  at  some  point  in  their  life 
cycle,  the  estimate  should  be  made  at  the  appropri- 
ate time,  when  mature  individuals  are  available  for 
breeding. 

• Re-introduced  individuals  must  have  produced  vi- 
able offspring  before  they  are  counted  as  mature  in- 
dividuals. 


4.  Generation  (Criteria  A,  C and  E) 

Generation  length  is  the  average  age  of  parents  of  the  cur- 
rent cohort  (i.e.  newborn  individuals  in  the  population). 
Generation  length  therefore  reflects  the  turnover  rate  of 
breeding  individuals  in  a population.  Generation  length  is 
greater  than  the  age  at  first  breeding  and  less  than  the  age 
of  the  oldest  breeding  individual,  except  in  taxa  that  breed 
only  once.  Where  generation  length  varies  under  threat, 
the  more  natural,  i.e.  pre-disturbance,  generation  length 
should  be  used. 

5.  Reduction  (Criterion  A) 

A reduction  is  a decline  in  the  number  of  mature  individu- 
als of  at  least  the  amount  (%)  stated  under  the  criterion 
over  the  time  period  (years)  specified,  although  the  de- 
cline need  not  be  continuing.  A reduction  should  not  be 
interpreted  as  part  of  a fluctuation  unless  there  is  good 
evidence  for  this.  The  downward  phase  of  a fluctuation 
will  not  normally  count  as  a reduction. 

6.  Continuing  decline  (Criteria  B and  C) 

A continuing  decline  is  a recent,  current  or  projected  fu- 
ture decline  (which  may  be  smooth,  irregular  or  sporadic) 
which  is  liable  to  continue  unless  remedial  measures  are 
taken.  Fluctuations  will  not  normally  count  as  continuing 
declines,  but  an  observed  decline  should  not  be  consid- 
ered as  a fluctuation  unless  there  is  evidence  for  this. 

7.  Extreme  fluctuations  (Criteria  B and  C) 

Extreme  fluctuations  can  be  said  to  occur  in  a number  of 
taxa  when  population  size  or  distribution  area  varies  wide- 
ly, rapidly  and  frequently,  typically  with  a variation  greater 
than  one  order  of  magnitude  (i.e.  a tenfold  increase  or 
decrease). 

8.  Severely  fragmented  (Criterion  B) 

The  phrase  ‘severely  fragmented’  refers  to  the  situation  in 
which  increased  extinction  risk  to  the  taxon  results  from 
the  fact  that  most  of  its  individuals  are  found  in  small  and 
relatively  isolated  subpopulations  (in  certain  circumstanc- 
es this  may  be  inferred  from  habitat  information).  These 
small  subpopulations  may  go  extinct,  with  a reduced  prob- 
ability of  recolonisation. 
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9.  Extent  of  occurrence  (Criteria  A and  B) 

Extent  of  occurrence  is  defined  as  the  area  contained  with- 
in the  shortest  continuous  imaginary  boundary,  which  can 
be  drawn  to  encompass  all  the  known,  inferred  or  project- 
ed sites  of  present  occurrence  of  a taxon,  excluding  cases 
of  vagrancy  (see  Figure  1).  This  measure  may  exclude  dis- 
continuities or  disjunctions  within  the  overall  distributions 
of  taxa  (e.g.  large  areas  of  obviously  unsuitable  habitat) 
(but  see  ‘area  of  occupancy’,  point  10  below).  Extent  of 
occurrence  can  often  be  measured  by  a minimum  convex 
polygon  (the  smallest  polygon  in  which  no  internal  angle 
exceeds  180  degrees  and  which  contains  all  the  sites  of 
occurrence). 


such  data  as  are  available  can  be  used  to  provide  an  es- 
timate of  extinction  risk  (for  instance,  estimating  the  im- 
pact of  stochastic  events  on  habitat).  In  presenting  the 
results  of  quantitative  analyses,  the  assumptions  (which 
must  be  appropriate  and  defensible),  the  data  used  and 
the  uncertainty  in  the  data  or  quantitative  model  must  be 
documented. 

For  further  guidance  on  the  terms  above  please  see  the 
Guidelines  for  Using  the  IUCN  Red  List  Categories  and 
Criteria  produced  by  the  IUCN  Standards  and  Petitions 
Subcommittee  (2013)  (http://www.iucnredlist.org/docu- 
ments/Red  ListG  u idel  i nes . pdf) . 


10.  Area  of  occupancy  (Criteria  A,  B and  D) 

Area  of  occupancy  is  defined  as  the  area  within  its  ‘extent 
of  occurrence’  (see  point  9 above)  which  is  occupied  by  a 
taxon,  excluding  cases  of  vagrancy.  The  measure  reflects 
the  fact  that  a taxon  will  not  usually  occur  throughout  the 
area  of  its  extent  of  occurrence,  which  may  contain  un- 
suitable or  unoccupied  habitats.  In  some  cases  (e.g.  ir- 
replaceable colonial  nesting  sites,  crucial  feeding  sites  for 
migratory  taxa)  the  area  of  occupancy  is  the  smallest  area 
essential  at  any  stage  to  the  survival  of  existing  popula- 
tions of  a taxon.  The  size  of  the  area  of  occupancy  will  be 
a function  of  the  scale  at  which  it  is  measured,  and  should 
be  at  a scale  appropriate  to  relevant  biological  aspects  of 
the  taxon,  the  nature  of  threats  and  the  available  data.  To 
avoid  inconsistencies  and  bias  in  assessments  caused  by 
estimating  area  of  occupancy  at  different  scales,  it  may  be 
necessary  to  standardise  estimates  by  applying  a scale- 
correction  factor.  It  is  difficult  to  give  strict  guidance  on 
how  standardisation  should  be  done  because  different 
types  of  taxa  have  different  scale-area  relationships. 

11.  Location  (Criteria  B and  D) 

The  term  ‘location’  defines  a geographically  or  ecologically 
distinct  area  in  which  a single  threatening  event  can  rap- 
idly affect  all  individuals  of  the  taxon  present.  The  size  of 
the  location  depends  on  the  area  covered  by  the  threaten- 
ing event  and  may  include  part  of  one  or  many  subpopula- 
tions. Where  a taxon  is  affected  by  more  than  one  threat- 
ening event,  location  should  be  defined  by  considering  the 
most  serious  plausible  threat. 

12.  Quantitative  analysis  (Criterion  E) 

A quantitative  analysis  is  defined  here  as  any  form  of  anal- 
ysis which  estimates  the  extinction  probability  of  a taxon 
based  on  known  life  history,  habitat  requirements,  threats 
and  any  specified  management  options.  Population  via- 
bility analysis  (PVA)  is  one  such  technique.  Quantitative 
analyses  should  make  full  use  of  all  relevant  available 
data.  In  a situation  in  which  there  is  limited  information, 


Figure  1. — Two  examples  of  the  distinction  between  extent  of  occurrence 
and  area  of  occupancy.  (A)  is  the  spatial  distribution  of  known,  in- 
ferred or  projected  sites  of  present  occurrence.  (B)  shows  one  possi- 
ble boundary  to  the  extent  of  occurrence,  which  is  the  measured  area 
within  this  boundary.  (C)  shows  one  measure  of  area  of  occupancy 
which  can  be  achieved  by  the  sum  of  the  occupied  grid  cells. 
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1.2  IUCN  Red  List  Categories  (reproduced  courtesy 
of  IUCN,  from  IUCN  2012a) 


EXTINCT  (EX) 

A taxon  is  Extinct  when  there  is  no  reasonable  doubt  that 
the  last  individual  has  died.  A taxon  is  presumed  Ex- 
tinct when  exhaustive  surveys  in  known  and/or  expected 
habitat,  at  appropriate  times  (diurnal,  seasonal,  annual), 
throughout  its  historic  range  have  failed  to  record  an  indi- 
vidual. Surveys  should  be  over  a time  frame  appropriate  to 
the  taxon’s  life  cycle  and  life  form. 

EXTINCT  IN  THE  WILD  (EW) 

A taxon  is  Extinct  in  the  Wild  when  it  is  known  only  to  sur- 
vive in  cultivation,  in  captivity  or  as  a naturalised  popula- 
tion (or  populations)  well  outside  the  historic  range.  A taxon 
is  presumed  Extinct  in  the  Wild  when  exhaustive  surveys  in 
known  and/or  expected  habitat,  at  appropriate  times  (diur- 
nal, seasonal,  annual),  throughout  its  historic  range  have 
failed  to  record  an  individual.  Surveys  should  be  over  a time 
frame  appropriate  to  the  taxon’s  life  cycle  and  life  form. 

CRITICALLY  ENDANGERED  (CR) 

A taxon  is  Critically  Endangered  when  the  best  available 
evidence  indicates  that  it  meets  any  of  the  criteria  A to  E 
for  Critically  Endangered,  and  it  is  therefore  considered  to 
be  facing  an  extremely  high  risk  of  extinction  in  the  wild. 

ENDANGERED  (EN) 

A taxon  is  Endangered  when  the  best  available  evidence 
indicates  that  it  meets  any  of  the  criteria  A to  E for  Endan- 
gered, and  it  is  therefore  considered  to  be  facing  a very 
high  risk  of  extinction  in  the  wild. 

VULNERABLE (VU) 

A taxon  is  Vulnerable  when  the  best  available  evidence 
indicates  that  it  meets  any  of  the  criteria  A to  E for  Vulner- 
able, and  it  is  therefore  considered  to  be  facing  a high  risk 
of  extinction  in  the  wild. 


NEAR  THREATENED  (NT) 

A taxon  is  Near  Threatened  when  it  has  been  evaluated 
against  the  criteria  but  does  not  qualify  for  Critically  En- 
dangered, Endangered  or  Vulnerable  now,  but  is  close  to 
qualifying  for  or  is  likely  to  qualify  for  a threatened  cat- 
egory in  the  near  future. 

LEAST  CONCERN  (LC) 

A taxon  is  Least  Concern  when  it  has  been  evaluated 
against  the  criteria  and  does  not  qualify  for  Critically  En- 
dangered, Endangered,  Vulnerable  or  Near  Threatened. 
Widespread  and  abundant  taxa  are  included  in  this  cat- 
egory. 

DATA  DEFICIENT  (DD) 

A taxon  is  Data  Deficient  when  there  is  inadequate  in- 
formation to  make  a direct,  or  indirect,  assessment  of  its 
risk  of  extinction  based  on  its  distribution  and/or  popula- 
tion status.  A taxon  in  this  category  may  be  well  stud- 
ied, and  its  biology  well  known,  but  appropriate  data  on 
abundance  and/or  distribution  are  lacking.  Data  Deficient 
is  therefore  not  a category  of  threat.  Listing  of  taxa  in 
this  category  indicates  that  more  information  is  required 
and  acknowledges  the  possibility  that  future  research  will 
show  that  threatened  classification  is  appropriate.  It  is 
important  to  make  positive  use  of  whatever  data  are  avail- 
able. In  many  cases  great  care  should  be  exercised  in 
choosing  between  Data  Deficient  and  a threatened  sta- 
tus. If  the  range  of  a taxon  is  suspected  to  be  relative- 
ly circumscribed,  and  a considerable  period  of  time  has 
elapsed  since  the  last  record  of  the  taxon,  threatened  sta- 
tus may  well  be  justified. 

NOT  EVALUATED  (NE) 

A taxon  is  Not  Evaluated  when  it  has  not  yet  been  evalu- 
ated against  the  criteria. 
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1.3  Structure  of  the  IUCN  Red  List  Categories 
(reproduced  courtesy  of  IUCN,  from  IUCN  2012a) 


The  Red  List  Categories  is  summarised  in  Figure  2. 


© 

A 


Extinction 

risk 


© 


Figure  2— Structure  of  IUCN  categories. 
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1.4  Summary  of  the  Red  List  Criteria 
(Table  1;  reproduced  courtesy  of  IUCN,  from  IUCN  2012a) 


Summary  of  the  five  criteria  (A-E)  used  to  evaluate  if  a taxon  belongs  in  an  IUCN  Red  List  threatened  category  (Critically 
Endangered,  Endangered  or  Vulnerable)1 


A.  Population  size  reduction.  Population  reduction  (measured  over  the  longer  of  10  years  or  3 generations)  based  on  any  of  A1  to  A4 

| Endangered  Vulnerable 

A1 

A2,  A3  & A4 

> 90%  > 70%  > 50% 

> 80%  > 50%  > 30% 

A1  Population  reduction  observed,  estimated,  inferred,  or  suspected  in  the  past 
where  the  causes  of  the  reduction  are  clearly  reversible  AND  understood  AND 
have  ceased. 


(a)  direct  observation  [except  A3] 

(b)  an  index  of  abundance  ap- 
propriate to  the  taxon 


A2  Population  reduction  observed,  estimated,  inferred,  or  suspected  in  the  past 
where  the  causes  of  reduction  may  not  have  ceased  OR  may  not  be  understood 
OR  may  not  be  reversible. 

A3  Population  reduction  projected,  inferred  or  suspected  to  be  met  in  the  future 
(up  to  a maximum  of  100  years),  [(a)  cannot  be  used  for  A3] 


(c)  a decline  in  area  of  occupancy 
based  on  (A00),  extent  of  occurrence  (E00) 
i any  of  the  and/or  habitat  quality 
r following:  (d)  actual  or  potential  levels  of 

exploitation 


A4  An  observed,  estimated,  inferred,  projected  or  suspected  population  reduc- 
tion where  the  time  period  must  include  both  the  past  and  the  future  (up  to  a 
max.  of  100  years  in  future),  and  where  the  causes  of  reduction  may  not  have 
ceased  OR  may  not  be  understood  OR  may  not  be  reversible.  J 


(e)  effects  of  introduced  taxa,  hy- 
bridization, pathogens,  pollutants, 
competitors  or  parasites 


B.  Geographic  range  in  the  form  of  either  B1  (extent  of  occurrence)  AND/OR  B2  (area  of  occupancy) 

| Endangered 

Vulnerable 

Bl.  Extent  of  occurrence  (EOO) 

< 100  km2 

< 5 000  km2 

< 20  000  km2 

B2.  Area  of  occupancy  (AOO) 

< 10  km2 

< 500  km2 

< 2 000  km2 

AND  at  least  2 of  the  following  3 conditions: 

(a)  Severely  fragmented  OR  Number  of  locations 

= 1 

< 5 

< 10 

(b)  Continuing  decline  observed,  estimated,  inferred  or  projected  in  any  of:  (i)  extent  of  occurrence;  (ii)  area  of  occupancy;  (iii)  area,  extent  and / 
or  quality  of  habitat;  (iv)  number  of  locations  or  subpopulations;  (v)  number  of  mature  individuals 

(c)  Extreme  fluctuations  in  any  of:  (i)  extent  of  occurrence;  (ii)  area  of  occupancy;  (iii)  number  of  locations  or  subpopulations;  (iv)  number  of 
mature  individuals 


C.  Small  population  size  and  decline 

| Endangered  Vulnerable 

Number  of  mature  individuals  < 250  < 2 500  < 10  000 


AND  at  least  one  of  Cl  or  C2: 


Cl.  An  observed,  estimated  or  projected  continuing  decline  of  at 
least  (up  to  a max.  of  100  years  in  future): 

C2.  An  observed,  estimated,  projected  or  inferred  continuing  de- 
cline AND  at  least  1 of  the  following  3 conditions: 

(a)  (i)  Number  of  mature  individuals  in  each  subpopulation: 

(ii)  % of  mature  individuals  in  one  subpopulation  = 

(b)  Extreme  fluctuations  in  the  number  of  mature  individuals 


25%  in  3 years  or 
1 generation 
(whichever  is  longer) 


< 50 
90-100% 


20%  in  5 years  or 
2 generations 
(whichever  is  longer) 


< 250 
95-100% 


10%  in  10  years  or 
3 generations 
(whichever  is  longer) 


< 1 000 
100% 


D.  Very  small  or  restricted  population 

| Endangered  Vulnerable 

D.  Number  of  mature  individuals 
D2.  Only  applies  to  the  VU  category 

Restricted  area  of  occupancy  or  number  of  locations  with  a plau- 
sible future  threat  that  could  drive  the  taxon  to  CR  or  EX  in  a very 
short  time. 

<50  < 250  <1  000 

D2.  typically: 

AOO  < 20  km2  or 
number  of  locations 
< 5 

E.  Quantitative  analysis 

| Endangered  Vulnerable 

Indicating  the  probability  of  extinction  in  the  wild  to  be: 

> 50%  in  10  years  or  3 > 20%  in  20  years  > 10%  in  100  years 
generations,  whichever  or  5 generations, 
is  longer  (100  years  whichever  is  longer 

max.)  (100  years  max.) 

1 Use  of  this  summary  sheet  requires  full  understanding  of  the  IUCN  Red  List  Categories  and  Criteria,  and  Guidelines  for  Using  the  IUCN  Red 
List  Categories  and  Criteria.  Please  refer  to  both  documents  for  explanations  of  terms  and  concepts  used  here. 
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1.5  Conceptual  scheme  for  adjusting  the  preliminary 
IUCN  Red  List  Category  to  the  final  regional  Red  List  Category 
(reproduced  courtesy  of  IUCN,  from  IUCN  2012b) 


Visiting  populations: 


Note:  For  SARCA,  the  region  is  South  Africa,  Lesotho  and  Swaziland. 

Note:  Downlist  refers  to  reduced  extinction  risk,  and  uplist  to  increased  extinction  risk. 
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APPENDIX  2 

Current  and  past  conservation  status  of 
select  reptile  taxa  assessed,  including  all 
taxa  of  conservation  concern 


Compiled  by  William  R.  Branch  & Michael  F.  Bates 


THE  IUCN  RED  LIST  THREAT  CATEGORIES 

Colour  Chart 


The  IUCN  Red  List 
Threat  Category 
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HTML 

Colour 
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#C1B5A5 

Not  Evaluated  (NE) 
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209 
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96 

198 

89 

#60C659 

Near  Threatened  (NT) 
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38 
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20 

#F9E814 

Endangered  (EN) 
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63 
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Critically  Endangered 
(CR) 
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5 

#D81E05 

Regionally  Extinct  (RE) 
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79 
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#9B4F96 

Extinct  in  the  Wild 
(EW) 
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84 

35 

68 

#542344 

Extinct  (EX) 

Black 

0 
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0 
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THE  IUCN  RED  LIST  OF  THREATENED  SPECIES™ 


Note:  The  Lower  risk/conservation  dependent  (LR/cd)  category  is  not  to  be  used.  If  there  is  ever  any  need  to 
include  LR/cd  then  it  should  be  portrayed  as  NT  and  be  accompanied  by  an  explanation  in  a footnote. 


™ The  IUCN  Red  List  of  Threatened  Species  is  a trade  mark  of  IUCN,  International  Union  for  Conservation  of  Nature  and  Natural  Resources. 
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APPENDIX  3 

Endemic  and  near-endemic  reptile  taxa  in 

the  Atlas  region 


Compiled  by  Michael  F.  Bates  & William  R.  Branch 


Endemic  (190)  and  near-endemic  (38)  species  and  subspe- 
cies in  the  Atlas  region  based  on  SARCA  maps  and  litera- 
ture cited  in  species  accounts.  Taxa  are  listed  alphabetically 
within  families  and  subfamilies  according  to  their  appear- 


ance in  th e Atlas.  Endemic:  entire  natural  range  within  Atlas 
region  (South  Africa,  Lesotho,  Swaziland),  Near-endemic: 
estimated  90%  or  more  of  natural  range  within  Atlas  region. 
* = Assessed  at  species  level  in  the  Atlas. 


GENUS 

SPECIES 

SUBSPECIES 

ENDEMISM 

ENDEMIC 
SP.  & SSP. 

NEAR-ENDEMIC 
SP.  & SSP. 

CHELONIANS 

6 

4 

Testudinidae 

6 

4 

Chersina 

angulata 

Near-endemic 

Horn  op  us 

areolatus 

Endemic 

Homopus 

boulengeri 

Endemic 

Homopus 

femoralis 

Endemic 

Homopus 

signatus 

Endemic 

Kinixys 

lobatsiana 

Near-endemic 

Kinixys 

natal  ensis 

Near-endemic 

Psammobates 

geometricus 

Endemic 

*Psammobates 

ten  tori  us 

tentorius 

Endemic 

* Psammobates 

tentorius 

trimeni 

Near-endemic 

LIZARDS 

155 

24 

Gekkonidae 

42 

8 

Afroedura 

africana 

namaquensis 

Endemic 

Afroedura 

amatolica 

Endemic 

Afroedura 

halli 

Endemic 

Afroedura 

hawequensis 

Endemic 

Afroedura 

karroica 

Endemic 

Afroedura 

langi 

Near-endemic 

Afroedura 

major 

Endemic 

Afroedura 

marleyi 

Endemic 

Afroedura 

multi por  us 

multiporus 

Endemic 

Afroedura 

multiporus 

haackei 

Endemic 

Afroedura 

nivaria 

Endemic 

Afroedura 

pondolia 

Endemic 

Afroedura 

tembulica 

Endemic 

Afrogecko 

porphyreus 

Endemic 

Afrogecko 

swartbergensis 

Endemic 

Cryptactites 

peringueyi 

Endemic 

Goggia 

braacki 

Endemic 

Goggia 

essexi 

Endemic 

Goggia 

gem  mu  la 

Near-endemic 

Goggia 

hewitti 

Endemic 

Goggia 

hexapora 

Endemic 

Goggia 

lineata 

Near-endemic 
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GENUS 

SPECIES 

SUBSPECIES 

ENDEMISM 

ENDEMIC 
SP.  & SSP. 

NEAR-ENDEMIC 
SP.  & SSP. 

Goggia 

microlepidota 

Endemic 

Goggia 

rupicola 

Endemic 

Homopholis 

mulleri 

Endemic 

Lygodactylus 

graniticolus 

Endemic 

Lygodactylus 

methueni 

Endemic 

Lygodactylus 

nigropunctatus 

nigropunctatus 

Endemic 

Lygodactylus 

nigropunctatus 

incognitus 

Endemic 

Lygodactylus 

nigropunctatus 

montiscaeruli 

Endemic 

Lygodactylus 

ocellatus 

ocellatus 

Endemic 

Lygodactylus 

ocellatus 

soutpansbergensis  Endemic 

Lygodactylus 

waterbergensis 

Endemic 

Pachydactylus 

at finis 

Endemic 

Pachydactylus 

amoenus 

Endemic 

Pachydactylus 

austeni 

Endemic 

Pachydactylus 

barnardi 

Endemic 

Pachydactylus 

formosus 

Endemic 

Pachydactylus 

geitje 

Endemic 

Pachydactylus 

goodi 

Endemic 

Pachydactylus 

kladaroderma 

Endemic 

Pachydactylus 

labialis 

Endemic 

Pachydactylus 

macrolepis 

Endemic 

Pachydactylus 

maculatus 

Near-endemic 

Pachydactylus 

mariquensis 

Endemic 

Pachydactulus 

namaquensis 

Near-endemic 

Pachydactylus 

oculatus 

Endemic 

Pachydactylus 

vansoni 

Near-endemic 

Pachydactylus 

weberi 

Near-endemic 

Phelsuma 

ocellata 

Near-endemic 

Amphisbaenidae 

2 

2 

Chirindia 

langi 

langi 

Near-endemic 

Chlrlndla 

langi 

occidental  is 

Endemic 

Monopeltis 

capensis 

Near-endemic 

*Zygaspis 

vandami 

vandami 

Endemic 

Lacertidae 

13 

2 

Australolacerta 

australis 

Endemic 

Meroles 

knoxii 

Near-endemic 

Nucras 

lalandii 

Endemic 

Nucras 

livida 

Endemic 

Nucras 

taeniolata 

Endemic 

Pedioplanis 

burchelli 

Endemic 

Pedioplanis 

1 at  i ceps 

Endemic 

Pedioplanis 

lineoocellata 

pulcheUa 

Near-endemic 

Tropidosaura 

cottrell  i 

Endemic 

Tropidosaura 

essexi 

Endemic 

Tropidosaura 

gularis 

Endemic 

Tropidosaura 

montana 

montana 

Endemic 

* Tropidosaura 

m on  tana 

natal ensis 

Endemic 

* Tropidosaura 

montana 

ranged 

Endemic 

Vhembelacerta 

rupicola 

Endemic 

Cordylidae 

42 

5 

Cordylinae 

30 

4 

Chamaesaura 

aenea 

Endemic 

Chamaesaura 

anguina 

anguina 

Endemic 

Chamaesaura 

macrolepis 

Near-endemic 

Cordylus 

aridus 

Endemic 
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GENUS 

SPECIES 

SUBSPECIES 

ENDEMISM 

ENDEMIC 
SP.  & SSP. 

NEAR-ENDEMIC 
SP.  & SSP. 

Cordylus 

cloetei 

Endemic 

Cordylus 

cordylus 

Endemic 

Cordylus 

imkeae 

Endemic 

Cordylus 

macropholis 

Endemic 

Cordylus 

mclachlani 

Endemic 

Cordylus 

minor 

Endemic 

Cordylus 

niger 

Endemic 

Cordylus 

oelofseni 

Endemic 

Cordylus 

vittifer 

Near-endemic 

Hemicordylus 

capensis 

Endemic 

Hemicordylus 

nebulosus 

Endemic 

Karusasaurus 

polyzonus 

Near-endemic 

Namazonurus 

law  r end 

Endemic 

Namazonurus 

peers i 

Endemic 

Ninurta 

coeruleopunctatus 

Endemic 

Ouroborus 

cataphr actus 

Endemic 

Pseudocordylus 

langi 

Endemic 

Pseudocordylus 

melanotus 

melanotus 

Endemic 

Pseudocordylus 

melanotus 

subviridis 

Endemic 

Pseudocordylus 

microlepidotus 

microlepidotus 

Endemic 

Pseudocordylus 

microlepidotus 

fasciatus 

Endemic 

Pseudocordylus 

microlepidotus 

namaquensis 

Endemic 

Pseudocordylus 

spinosus 

Endemic 

Pseudocordylus 

transvaalensis 

Endemic 

Smaug 

breyeri 

Endemic 

Smaug 

giganteus 

Endemic 

Smaug 

vandami 

Endemic 

Smaug 

warren i 

warren i 

Near-endemic 

Smaug 

warren 1 

barbertonensis 

Endemic 

Smaug 

warren i 

depressus 

Endemic 

Platysaurinae 

12 

1 

Platysaurus 

broadleyl 

Endemic 

Platysaurus 

guttatus 

Endemic 

Platysaurus 

intermedius 

intermedius 

Endemic 

Platysaurus 

intermedius 

i nopin  us 

Endemic 

Platysaurus 

intermedius 

natalensis 

Endemic 

Platysaurus 

intermedius 

parvus 

Endemic 

Platysaurus 

intermedius 

wilhelmi 

Endemic 

Platysaurus 

lebomboensis 

Near-endemic 

Platysaurus 

minor 

Endemic 

Platysaurus 

monotropis 

Endemic 

Platysaurus 

oriental  Is 

oriental  is 

Endemic 

Platysaurus 

oriental  is 

fitzsimonsi 

Endemic 

Platysaurus 

relictus 

Endemic 

Gerrhosauridae 

7 

0 

Gerrhosaurus 

typicus 

Endemic 

Tetradactylus 

africanus 

Endemic 

Tetradactylus 

breyeri 

Endemic 

Tetradactylus 

eastwoodae 

Endemic 

Tetradactylus 

fitzsimonsi 

Endemic 

Tetradactylus 

seps 

Endemic 

Tetradactylus 

tetradactylus 

Endemic 

Scincidae 

32 

4 

Acontinae 

17 

1 

Acontias 

b rev  i ceps 

Endemic 
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GENUS 

SPECIES 

SUBSPECIES 

ENDEMISM 

ENDEMIC 
SP.  & SSP. 

NEAR-ENDEMIC 
SP.  & SSP. 

Acontias 

cregoi 

Near-endemic 

A conti as 

fitzsimonsi 

Endemic 

Acontias 

gracili cauda 

Endemic 

Acontias 

grayi 

Endemic 

Acontias 

kgalagadi 

subtaeniatus 

Endemic 

Acontias 

linei  cauda 

Endemic 

Acontias 

litoralis 

Endemic 

Acontias 

meleagris 

Endemic 

Acontias 

namaquensis 

Endemic 

Acontias 

oriental  is 

Endemic 

Acontias 

poecilus 

Endemic 

Acontias 

richardi 

Endemic 

Acontias 

rieppeli 

Endemic 

Acontias 

tristis 

Endemic 

Typhlosaurus 

caecus 

Endemic 

Typhlosaurus 

lomiae 

Endemic 

Typhlosaurus 

vermis 

Endemic 

Lygosominae 

1 

0 

Trachylepis 

homalocephala 

Endemic 

Scincinae 

14 

3 

Scelotes 

anguineus 

Endemic 

Scelotes 

bidigittatus 

Endemic 

Scelotes 

bipes 

Endemic 

Scelotes 

bourquini 

Endemic 

Scelotes 

caffer 

Endemic 

Scelotes 

fitzsimonsi 

Endemic 

Scelotes 

gronovii 

Endemic 

Scelotes 

guentheri 

Endemic 

Scelotes 

inornatus 

Endemic 

Scelotes 

kasneri 

Endemic 

Scelotes 

limpopoensis 

limpopoensis 

Near-endemic 

Scelotes 

limpopoensis 

albiventris 

Endemic 

Scelotes 

mirus 

Endemic 

Scelotes 

montispectus 

Endemic 

Scelotes 

mossambicus 

Near-endemic 

Scelotes 

sexlineatus 

Endemic 

Scelotes 

vestigifer 

Near-endemic 

Chamaeleonidae 

16 

1 

Bradypodion 

atromontanum 

Endemic 

Bradypodion 

caeruleogula 

Endemic 

Bradypodion 

caffer 

Endemic 

Bradypodion 

damaranum 

Endemic 

Bradypodion 

dracomontanum 

Endemic 

Bradypodion 

gutturale 

Endemic 

Bradypodion 

kentanicum 

Endemic 

Bradypodion 

melanocephalum 

Endemic 

Bradypodion 

nemorale 

Endemic 

Bradypodion 

ngomeense 

Endemic 

Bradypodion 

occidentale 

Endemic 

Bradypodion 

pumilum 

Endemic 

Bradypodion 

setaroi 

Near-endemic 

Bradypodion 

taeniabronchum 

Endemic 

Bradypodion 

thamnobates 

Endemic 

Bradypodion 

transvaalense 

Endemic 

Bradypodion 

ventrale 

Endemic 
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GENUS 

SPECIES 

SUBSPECIES 

ENDEMISM 

ENDEMIC 
SP.  & SSP. 

NEAR-ENDEMIC 
SP.  & SSP. 

Agamidae 

1 

2 

Agama 

aculeata 

di  stand 

Endemic 

Agama 

atra 

Near-endemic 

Agama 

hispida 

Near-endemic 

SNAKES 

29 

10 

Typhlopidae 

1 

Afrotyphlops 

bibronii 

Near-endemic 

Leptotyphlopidae 

4 

2 

Leptotyphlops 

distant i 

Near-endemic 

Leptotyphlops 

jacobseni 

Endemic 

Leptotyphlops 

nigricans 

Endemic 

* Leptotyphlops 

scutifrons 

conjunctus 

Endemic 

Leptotyphlops 

sylvicolus 

Endemic 

Namibiana 

gracilior 

Near-endemic 

Viperidae 

4 

1 

Bitis 

albanica 

Endemic 

Bitis 

armata 

Endemic 

Bitis 

atropos 

Near-endemic 

Bitis 

inornata 

Endemic 

Bitis 

rubida 

Endemic 

Lamprophiidae 

16 

5 

Atractaspidinae 

6 

1 

Amblyodipsas 

concolor 

Endemic 

Amblyodipsas 

microphthalma 

nigra 

Endemic 

Homoroselaps 

dorsalis 

Endemic 

Homoroselaps 

lacteus 

Endemic 

Macrelaps 

microlepidotus 

Endemic 

Xenocalamus 

bicolor 

australis 

Endemic 

Xenocalamus 

transvaalensis 

Near-endemic 

Lamprophiinae 

7 

1 

Inyoka 

swazicus 

Endemic 

Lamprophis 

aurora 

Endemic 

Lamprophis 

fiskii 

Endemic 

Lamprophis 

fuscus 

Endemic 

Lamprophis 

guttatus 

Near-endemic 

Lycodonomorphus 

inornatus 

Endemic 

Lycodonomorphus 

laevissimus 

Endemic 

Lycophidion 

pygmaeum 

Endemic 

Pseudoxyrhophiinae 

2 

1 

Amphlorhinus 

multimaculatus 

Near-endemic 

Duberria 

tutrix 

tutrix 

Endemic 

Montaspis 

gilvomaculata 

Endemic 

Psammophiinae 

1 

1 

Psammophis 

crucifer 

Near-endemic 

Psammophis 

leightoni 

Endemic 

Lamprophiidae  incertae  sedis 

1 

Prosymna 

sundevallii 

Near-endemic 

1 

Elapidae 

3 

1 

Aspidelaps 

scutatus 

intermedius 

Endemic 

*Elapsoidea 

sundevallii 

media 

Endemic 

*Elapsoidea 

sundevallii 

sundevallii 

Endemic 

Hemachatus 

haemachatus 

Near-endemic 

Colubridae 

2 

Dasypeltis 

inornata 

Endemic 

Philothamnus 

natalensis 

occidental  is 

Endemic 
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APPENDIX  4 

Alien  reptiles  recorded  in  the  wild  in  the 

Atlas  region 

(None  are  known  to  represent  established  breeding  populations) 


Compiled  by  William  R.  Branch 
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Corn  Snake  Pantherophis  2007/05/29  3318CD  67  Regent  Road,  Seapoint,  Cape  M.  Witberg  A.  Turner  Fate  unknown  Photograph 

guttatus  Town,  Western  Cape 

Corn  Snake  Pantherophis  2010/11/14  2528CD  Menlo  Park,  Pretoria,  Gauteng  L.  Pretorius  M.  Burger  Striped  colour  Released  in  Photograph 

guttatus  morph  wild 
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Additional  information  supplied  by  Graham  J.  Alexander,  Marius  Burger,  Werner  Conradie,  Rob  Deans,  Johan  Marais,  Warren  R.  Schmidt,  Andrew  Turner,  Carl  Vernon  and  Marcel  Witberg. 
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Trachylepis  occiden  tail's 263 

Trachylepis  punctatissima 263 

Trachylepis  punctulata 264 

Trachylepis  sparsa 265 

Trachylepis  spilogaster 265 

Trachylepis  striata 266 

Trachylepis  sulcata  sulcata 267 

Trachylepis  varia 267 

Trachylepis  variega ta 268 

Tropidosaura 177 

Tropidosaura  cottrell i 177 

Tropidosaura  essexi 178 

Tropidosaura  gu laris 179 

Tropidosaura  montana 179 

Typhlosaurus 253 

Typhlosaurus  caecus 253 

Typhlosaurus  lomiae 254 

Typhlosaurus  meyeri 254 

Typhlosaurus  vermis 255 

Varan  us 283 

Varan  us  albigularis  albigularis 283 

Varanus  niloticus 283 

Vhembelacerta 181 

Vhembelacerta  rupicola 181 

Xenocalamus 254 

Xenocalamus  bicolor  australis 355 

Xenocalamus  bicolor  bicolor 354 

Xenocalamus  bicolor  lineatus 355 

Xenocalamus  sabiensis 356 

Xenocalamus  transvaalensis 357 

Zygaspis 156 

Zygaspis  quadrifrons 156 

Zygaspis  vanda  mi 157 
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Index  to  common  names 


African  Coral  Rag  Skink 258 

Albany  Adder 330 

Albany  Sandveld  Lizard 170 

Algoa  Dwarf  Burrowing  Skink 269 

Algoa  Legless  Skink 224 

Amatola  Flat  Gecko 91 

Anchieta’s  Agama 304 

Angola  Green  Snake 416 

Angu  late  Tortoise 71 

Armadillo  Girdled  Lizard 200 

Armadillo  Lizard 200 

Augrabies  Flat  Lizard 213 

Augrabies  Gecko 126 

Aurora  Flouse  Snake 363 

Aurora  Snake 363 

Austen’s  Gecko 127 

Austen’s  Thick-toed  Gecko 127 

Barberton  Dragon  Lizard 211 

Barberton  Girdled  Lizard 211 

Barnard’s  Gecko 127 

Barnard’s  Rough  Gecko 127 

Beaked  Burrowing  Asp 350 

Beaked  Stiletto  Snake 350 

Beetz’s  Tiger  Snake 420 

Berg  Adder 333 

Bibron’s  Blind  Snake 311 

Bibron’s  Burrowing  Asp 349 

Bibron’s  Gecko 103 

Bibron’s  Stiletto  Snake 349 

Bibron’s  Tubercled  Gecko 103 

Bicoloured  Quill-snouted  Snake 354 

Black  File  Snake 361 

Black  Girdled  Lizard 191 

Black  House  Snake 366 

Black  Mamba 398 

Black  Spitting  Cobra 405 

Black  Thread  Snake 321 

Black  White-lipped  Snake 345 

Black  Worm  Snake 321 

Black-headed  Centipede-eater 347 

Black-headed  Dwarf  Chameleon 291 

Black-lined  Plated  Lizard 228 

Black-necked  Agama 308 

Black-spotted  Dwarf  Gecko 120 

Blouberg  Flat  Lizard 218 

Bloubergstrand  Dwarf  Burrowing  Skink 278 

Blue-spotted  Girdled  Lizard 199 

Blue-spotted  Lizard 199 

Blue-tailed  Sandveld  Lizard 166 

Blunt-tailed  Worm  Lizard 151 

Boomslang 414 

Boulenger’s  Blind  Legless  Skink 255 

Boulenger’s  Garter  Snake 399 

Boulenger’s  Padloper 73 

Bourquin’s  Dwarf  Burrowing  Skink 272 

Braack’s  Dwarf  Leaf-toed  Gecko 108 

Braack’s  Pygmy  Gecko 108 

Bradfield’s  Dwarf  Gecko 117 

Brahminy  Blind  Snake 315 

Breyer’s  Long-tailed  Seps 232 

Brown  House  Snake 358 

Brown  Water  Snake 368 

Burchell’s  Sand  Lizard 173 

Bushveld  Lizard 160 

Cape  Centipede-eater 347 

Cape  Cliff  Lizard 194 

Cape  Cobra 406 

Cape  Crag  Lizard 203 

Cape  Dwarf  Burrowing  Skink 272 

Cape  Dwarf  Chameleon 294 

Cape  Dwarf  Gecko 118 

Cape  File  Snake 360 


Cape  Flat  Lizard 214 

Cape  Gecko 128 

Cape  Girdled  Lizard 187 

Cape  Grass  Lizard 184 

Cape  Legless  Skink 245 

Cape  Long-tailed  Seps 235 

Cape  Many-spotted  Snake 384 

Cape  Mountain  Lizard 179 

Cape  Rough-scaled  Lizard 161 

Cape  Sand  Lizard 174 

Cape  Sand  Snake 376 

Cape  Skink 260 

Cape  Spade-snouted  Worm  Lizard 152 

Cape  Spiny  Agama 307 

Cape  Thick-toed  Gecko 128 

Cape  Whip  Snake 376 

Cape  Wolf  Snake 369 

Cape  Worm  Lizard 152 

Cederberg  Dwarf  Leaf-toed  Gecko Ill 

Cederberg  Pygmy  Gecko Ill 

Cloete’s  Girdled  Lizard 187 

Coastal  Dwarf  Burrowing  Skink 280 

Coastal  Dwarf  Legless  Skink 245 

Coastal  Legless  Skink 245 

Common  Banded  Gecko 135 

Common  Barking  Gecko 146 

Common  Crag  Lizard 202 

Common  Dwarf  Gecko 118 

Common  Egg-eater 411 

Common  File  Snake 360 

Common  Flap-neck  Chameleon 300 

Common  Flat  Lizard 215 

Common  Giant  Gecko 102 

Common  Giant  Plated  Lizard 230 

Common  Girdled  Lizard 192 

Common  Ground  Agama 303 

Common  House  Snake 358 

Common  Mountain  Lizard 179 

Common  Night  Adder 341 

Common  Padloper 72 

Common  Purple-glossed  Snake 345 

Common  Rough  Gecko 141 

Common  Rough-scaled  Lizard 164 

Common  Sand  Lizard 175 

Common  Shield  Cobra 395 

Common  Slug-eater 385 

Common  Tropical  House  Gecko 114 

Common  Water  Snake 368 

Coppery  Grass  Lizard 183 

Coral  Shield  Cobra 394 

Coral  Snake 394 

Cottrell’s  Mountain  Lizard 177 

Cream-spotted  Mountain  Snake 387 

Cregoi’s  Legless  Skink 239 

Cross-marked  Grass  Snake 375 

Cryptic  Dwarf  Gecko 120 

Damara  Tiger  Snake 421 

De  Coster’s  Worm  Lizard 153 

De  Coster’s  Spade-snouted  Worm  Lizard 153 

Delalande’s  Beaked  Blind  Snake 316 

Delalande’s  Sandveld  Lizard 168 

Desert  Mountain  Adder 339 

Distant’s  Ground  Agama 304 

Distant’s  Thread  Snake 319 

Distant’s  Worm  Snake 319 

Drakensberg  Crag  Lizard 202 

Drakensberg  Dwarf  Chameleon 289 

Drakensberg  Flat  Gecko 97 

Duerden’s  Stiletto  Snake 350 

Durban  Dwarf  Burrowing  Skink 275 

Dusky  Spade-snouted  Worm  Lizard 153 

Dusky  Worm  Lizard 153 
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Dusky-bellied  Water  Snake 366 

Dwarf  Beaked  Snake 372 

Dwarf  Cliff  Lizard 195 

Dwarf  Crag  Lizard 195 

Dwarf  Flat  Lizard 215 

Dwarf  Girdled  Lizard 190 

Dwarf  Karoo  Girdled  Lizard 186 

Dwarf  Plated  Lizard 226 

Dwarf  Sand  Snake 374 

East  African  Egg-eater 411 

East  African  Shovel-snout 390 

Eastern  Bark  Snake 373 

Eastern  Black-lined  Plated  Lizard 228 

Eastern  Cape  Dwarf  Chameleon 299 

Eastern  Cape  Legless  Skink 247 

Eastern  Dwarf  Girdled  Lizard 186 

Eastern  Green  Mamba 397 

Eastern  Ground  Agama 304 

Eastern  Hinged-back  Tortoise 79 

Eastern  Long-tailed  Seps 231 

Eastern  Natal  Green  Snake 417 

Eastern  Purple-glossed  Snake 344 

Eastern  Sand  Skink 261 

Eastern  Striped  Skink 266 

Eastern  Tiger  Snake 421 

Eastwood’s  Long-tailed  Seps 233 

Elandsberg  Dwarf  Chameleon 296 

Essex’s  Dwarf  Leaf-toed  Gecko 109 

Essex’s  Mountain  Lizard 178 

Essex’s  Pygmy  Gecko 109 

Fisk’s  House  Snake 363 

Fisk’s  Snake 363 

FitzSimons’  Dwarf  Burrowing  Skink 274 

FitzSimons’  Flat  Lizard 222 

FitzSimons’  Legless  Skink 239 

FitzSimons’  Long-tailed  Seps 234 

Flat  Dragon  Lizard 211 

Flat  Girdled  Lizard 211 

Floodplain  Water  Snake 367 

Flowerpot  Snake 315 

Forest  Cobra 404 

Forest  Marsh  Snake 425 

Forest  Thread  Snake 322 

Fork-marked  Sand  Snake 380 

Fornasini’s  Blind  Snake 312 

Gaboon  Adder 335 

Gaboon  Viper 335 

Geometric  Tortoise 80 

Giant  Desert  Lizard 162 

Giant  Dragon  Lizard 209 

Giant  Girdled  Lizard 209 

Giant  Ground  Gecko 102 

Giant  Legless  Skink 249 

Giant  Plated  Lizard 230 

Giant  Swazi  Flat  Gecko 94 

Golden  Plated  Lizard 227 

Golden  Spotted  Gecko 138 

Golden  Spotted  Thick-toed  Gecko 138 

Good’s  Gecko 131 

Graceful  Crag  Lizard 194 

Granite  Dwarf  Gecko 118 

Gray’s  Dwarf  Legless  Skink 241 

Greater  Dwarf  Tortoise 74 

Greater  Padloper 74 

Green  Mamba 397 

Green  Turtle 61 

Green  Water  Snake 417 

Gronovi’s  Dwarf  Burrowing  Skink 274 

Gunther’s  Dwarf  Burrowing  Skink 275 

Haacke’s  Flat  Gecko 96 

Haacke’s  Gecko 131 

Haacke’s  Thick-toed  Gecko 131 

Hall’s  Flat  Gecko 91 

Hawequa  Flat  Gecko 92 

Hawksbill  Turtle 63 

Helmeted  Terrapin 54 

Herald  Snake 409 

Hewitt’s  Dwarf  Leaf-toed  Gecko 110 


Hewitt’s  Pygmy  Gecko 110 

Holub’s  Sandveld  Lizard 167 

Horned  Adder 334 

Incognito  Thread  Snake 320 

Incognito  Worm  Snake 320 

Jacobsen’s  Thread  Snake 320 

Jacobsen’s  Worm  Snake 320 

Jalla’s  Sand  Snake 376 

Jan’s  Shovel-snout 389 

Jones’  Girdled  Lizard 189 

Kalahari  Dwarf  Worm  Lizard 156 

Kalahari  Ground  Gecko 105 

Kalahari  Plated  Lizard 227 

Kalahari  Round-headed  Worm  Lizard 156 

Kalahari  Sand  Snake 380 

Kalahari  Spade-snouted  Worm  Lizard 154 

Kalahari  Tent  Tortoise 81 

Kalahari  Tree  Skink 265 

Kalahari  Worm  Lizard 154 

Karasburg  Tree  Skink 265 

Karoo  Crag  Lizard 204 

Karoo  Dwarf  Tortoise 73 

Karoo  Flat  Gecko 93 

Karoo  Gecko 129 

Karoo  Girdled  Lizard 196 

Karoo  Padloper 73 

Karoo  Plated  Lizard 229 

Karoo  Sand  Lizard 174 

Karoo  Sand  Snake 378 

Karoo  Sandveld  Lizard 169 

Karoo  Whip  Snake 378 

Kasner’s  Dwarf  Burrowing  Skink 276 

Kentani  Dwarf  Chameleon 290 

Kgalagadi  Legless  Skink 242 

Knox’s  Desert  Lizard 163 

Knysna  Dwarf  Chameleon 288 

KwaZulu  Dwarf  Chameleon 291 

KwaZulu-Natal  Black  Snake 353 

KwaZulu-Natal  Flat  Lizard 217 

KwaZulu-Natal  Hinged-back  Tortoise 77 

KwaZulu-Natal  Purple-glossed  Snake 343 

Lang’s  Crag  Lizard 201 

Lang’s  Flat  Gecko 93 

Lang’s  Round-headed  Worm  Lizard 149 

Lang’s  Worm  Lizard 149 

Large-scaled  Banded  Gecko 134 

Large-scaled  Girdled  Lizard 189 

Large-scaled  Grass  Lizard 185 

Lawrence’s  Girdled  Lizard 197 

Lawrence’s  Nama  Lizard 197 

Leatherback  Turtle 68 

Lebombo  Flat  Lizard 220 

Leopard  Tortoise 84 

Limpopo  Dwarf  Burrowing  Skink 277 

Lined  Shovel-snout 390 

Little  Karoo  Dwarf  Chameleon 290 

Lobatse  Hinged-back  Tortoise 76 

Loggerhead  Turtle 59 

Lomi’s  Blind  Legless  Skink 254 

Long-tailed  Thread  Snake 324 

Long-tailed  Worm  Snake 324 

Lowveld  Dwarf  Burrowing  Skink 270 

Lowveld  Flat  Gecko 93 

M’fezi 404 

Makgabeng  Dwarf  Gecko 121 

Many-horned  Adder 335 

Many-spotted  Snake 384 

Maputaland  Legless  Skink 248 

Marbled  African  Leaf-toed  Gecko 100 

Marbled  Leaf-toed  Gecko 100 

Marbled  Tree  Snake 413 

Marico  Gecko 135 

Marico  Thick-toed  Gecko 135 

Marley’s  Flat  Gecko 95 

Marsh  Terrapin 54 

Mashona  Hinged  Terrapin 56 

Maurice’s  Spade-snouted  Worm  Lizard 155 

Maurice’s  Worm  Lizard 155 
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McLachlan’s  Girdled  Lizard 190 

Methuen’s  Dwarf  Gecko 119 

Meyer’s  Blind  Legless  Skink 254 

Midlands  Dwarf  Chameleon 297 

Mier  Kalahari  Legless  Skink 240 

Mole  Snake 392 

Monica’s  Gecko 136 

Montane  Dwarf  Burrowing  Skink 278 

Montane  Grass  Snake 375 

Montane  Speckled  Skink 263 

Mopane  Snake 373 

Moreau’s  Tropical  House  Gecko 114 

Mountain  Flat  Gecko 97 

Mountain  Tortoise 84 

Mozambique  Dwarf  Burrowing  Skink 279 

Mozambique  Shovel-snout 389 

Mozambique  Spitting  Cobra 404 

Muller’s  Velvet  Gecko 115 

Namaqua  Banded  Gecko 126 

Namaqua  Chameleon 301 

Namaqua  Day  Gecko 145 

Namaqua  Dwarf  Adder 338 

Namaqua  Dwarf  Chameleon 293 

Namaqua  Flat  Gecko 90 

Namaqua  Flat  Lizard 214 

Namaqua  Gecko 137 

Namaqua  Mountain  Gecko 136 

Namaqua  Plated  Lizard 229 

Namaqua  Pygmy  Gecko 113 

Namaqua  Sand  Lizard 176 

Namaqua  Thick-toed  Gecko 137 

Namaqualand  Dwarf  Leaf-toed  Gecko 113 

Namaqualand  Dwarf  Legless  Skink 252 

Namaqualand  Legless  Skink 246 

Namib  Dune  Gecko 140 

Namib  Giant  Gecko 103 

Namib  Sand  Snake 378 

Namib  Web-footed  Gecko 140 

Namib  Whip  Snake 378 

Natal  Midlands  Dwarf  Chameleon 297 

Ngome  Dwarf  Chameleon 293 

Nile  Crocodile 87 

Nile  Monitor 283 

Northern  Crag  Lizard 206 

Northern  Dwarf  Chameleon 298 

Northern  Ground  Agama 305 

Nuweveldberg  Crag  Lizard 205 

Ocellated  Gecko 130 

Ocellated  Thick-toed  Gecko 130 

Oelofsen’s  Girdled  Lizard 192 

Olive  Grass  Snake 377 

Olive  Ground  Snake 366 

Olive  House  Snake 366 

Olive  Marsh  Snake 425 

Olive  Ridley  Turtle 65 

Orange-throated  Flat  Lizard 221 

Ornate  Rough-scaled  Lizard 161 

Ornate  Sandveld  Lizard 170 

Ouvolk 209 

Pan  Hinged  Terrapin 57 

Parrot-beaked  Dwarf  Tortoise 72 

Peers’  Girdled  Lizard 198 

Peers’  Nama  Lizard 198 

Peringuey’s  Coastal  Leaf-toed  Gecko 107 

Pestle-tailed  Worm  Lizard 151 

Peters’  Ground  Agama 305 

Peters’  Thread  Snake 321 

Peters’ Worm  Snake 321 

Pink  Blind  Legless  Skink 255 

Plain  Mountain  Adder 336 

Plain  Sand  Lizard 174 

Plumbeous  Centipede-eater 348 

Pondo  Dwarf  Chameleon 288 

Pondo  Flat  Gecko 97 

Puff  Adder 331 

Purcell’s  Gecko 139 

Purcell’s  Thick-toed  Gecko 139 

Pygmy  Sand  Snake 374 


Pygmy  Wolf  Snake 370 

Quartz  Gecko 133 

Qudeni  Dwarf  Chameleon 292 

Rainbow  Skink 262 

Red  Adder 337 

Red  Padloper 73 

Red-lipped  Snake 409 

Red-sided  Skink 261 

Reticulated  Centipede-eater 348 

Rhombic  Egg-eater 411 

Rhombic  Night  Adder 341 

Richard’s  Legless  Skink 250 

Richtersveld  Dwarf  Leaf-toed  Gecko 109 

Richtersveld  Gecko 129 

Richtersveld  Pygmy  Gecko 109 

Rinkhals 402 

Robertson’s  Dwarf  Chameleon 290 

Rock  Monitor 283 

Rooiberg  Girdled  Lizard 188 

Rough  Gecko 141 

Rough-scaled  Plated  Lizard 225 

Rufous  Beaked  Snake 383 

Salt  Marsh  Gecko 107 

Savanna  Legless  Skink 247 

Savanna  Lizard 164 

Save  Quill-snouted  Snake 356 

Schinz’s  Beaked  Blind  Snake 317 

Schlegel’s  Beaked  Blind  Snake 313 

Schlegel’s  Giant  Blind  Snake 313 

Sekhukhune  Flat  Lizard 222 

Semiornate  Snake 417 

Serrated  Hinged  Terrapin 56 

Serrated  Tent  Tortoise 81 

Setaro’s  Dwarf  Chameleon 295 

Shield-nose  Snake 395 

Short-headed  Legless  Skink 238 

Short-legged  Seps 234 

Short-snouted  Grass  Snake 374 

Silvery  Dwarf  Burrowing  Skink 271 

Slender  Spade-snouted  Worm  Lizard 155 

Slender  Thread  Snake 325 

Slender  Worm  Lizard 155 

Slender  Worm  Snake 325 

Small-scaled  Gecko 112 

Small-scaled  Leaf-toed  Gecko 112 

Smith’s  Desert  Lizard 162 

Smith’s  Dwarf  Burrowing  Skink 275 

Smith’s  Dwarf  Chameleon 296 

Snouted  Cobra 403 

Snouted  Night  Adder 340 

South  African  Rock  (or  Mountain)  Agama 306 

South  African  Slug-eater 385 

South  Eastern  Green  Snake 417 

South-eastern  Savanna  Vine  Snake 423 

Southern  Adder 332 

Southern  African  Python 328 

Southern  Blind  Legless  Skink 253 

Southern  Brown  Egg-eater 410 

Southern  Dwarf  Chameleon 299 

Southern  Forest  Marsh  Snake 425 

Southern  Forest  Worm  Snake 322 

Southern  Karusa  Lizard 196 

Southern  Rock  Agama 306 

Southern  Rock  Lizard 159 

Southern  Rock  Monitor 283 

Southern  Rough  Gecko 129 

Southern  Spiny  Agama 307 

Southern  Stiletto  Snake 349 

Southern  Tree  Agama 308 

Southern  Twig  Snake 423 

Southwestern  Shovel-snout 389 

Soutpansberg  Dwarf  Gecko 122 

Soutpansberg  Flat  Lizard 223 

Soutpansberg  Purple-glossed  Snake 345 

Soutpansberg  Rock  Lizard 181 

Soutpansberg  Worm  Lizard 150 

Speckled  Dwarf  Tortoise 74 

Speckled  Gecko 138 
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Speckled  Padloper 74 

Speckled  Quill-snouted  Snake 357 

Speckled  Rock  Skink 263 

Speckled  Sand  Skink 264 

Speckled  Thick-toed  Gecko 138 

Speke’s  Hinged-back  Tortoise 78 

Spiny  Crag  Lizard 205 

Spotted  Barking  Gecko 146 

Spotted  Bush  Snake 418 

Spotted  Desert  Lizard 165 

Spotted  Dwarf  Gecko 122 

Spotted  Gecko 134 

Spotted  Grass  Snake 381 

Spotted  Harlequin  Snake 352 

Spotted  House  Snake 365 

Spotted  Rock  Snake 365 

Spotted  Sand  Lizard 175 

Spotted  Sandveld  Lizard 167 

Spotted  Skaapsteker 381 

Spotted  Slug-eater 386 

Spotted  Thick-toed  Gecko 134 

Spotted-neck  Snake-eyed  Skink 256 

Stevenson’s  Dwarf  Gecko 123 

Stripe-bellied  Legless  Skink 243 

Striped  Dwarf  Burrowing  Skink 280 

Striped  Dwarf  Leaf-toed  Gecko Ill 

Striped  Dwarf  Legless  Skink 243 

Striped  Grass  Snake 382 

Striped  Ground  Gecko 105 

Striped  Harlequin  Snake 351 

Striped  Legless  Skink 243 

Striped  Pygmy  Gecko Ill 

Striped  Quill-snouted  Snake 355 

Striped  Sandveld  Lizard 170 

Striped  Skaapsteker 382 

Striped  Skink 266 

Sundevall’s  Garter  Snake 400 

Sundevall’s  Shovel-snout 391 

Sundevall’s  Writhing  Skink 259 

Sungazer 209 

Swartberg  African  Leaf-toed  Gecko 101 

Swartberg  Dwarf  Chameleon 286 

Swartberg  Leaf-toed  Gecko 101 

Swazi  Flat  Gecko 94 

Swazi  Rock  Snake 362 

Tello’s  Thread  Snake 323 

Tello’s  Worm  Snake 323 

Tembo  Flat  Gecko 98 

Tembu  Flat  Gecko 98 

Tent  Tortoise 82 

Thin-skinned  Gecko 132 

Thin-skinned  Thick-toed  Gecko 132 

Thin-tailed  Legless  Skink 240 

Tiger  Gecko 141 

Tiger  Thick-toed  Gecko 141 

Transkei  Dwarf  Chameleon 288 

Transvaal  Crag  Lizard 206 

Transvaal  Dwarf  Chameleon 298 

Transvaal  Flat  Gecko 99 

Transvaal  Gecko 125 

Transvaal  Girdled  Lizard 192 

Transvaal  Grass  Lizard 183 

Transvaal  Quill-snouted  Snake 357 

Transvaal  Thick-toed  Gecko 125 

Tree  Agama 308 

Turner’s  Gecko 104 


Turner’s  Tubercled  Gecko 104 

Two-striped  Shovel-snout 388 

uMlalazi  Dwarf  Chameleon 287 

Unexpected  Flat  Lizard 216 

Van  Dam’s  Dragon  Lizard 210 

Van  Dam’s  Dwarf  Worm  Lizard 157 

Van  Dam’s  Girdled  Lizard 210 

Van  Son’s  Gecko 142 

Van  Son’s  Thick-toed  Gecko 142 

Variable  Hinged  Terrapin 56 

Variable  Legless  Skink 249 

Variable  Mud  Turtle 56 

Variable  Skink 267 

Variegated  Skink 268 

Variegated  Slug-eater 386 

Variegated  Wolf  Snake 370 

Visser’s  Gecko 143 

Wahlberg’s  Snake-eyed  Skink 257 

Wahl  berg’s  Velvet  Gecko 116 

Warren’s  Dragon  Lizard 210 

Warren’s  Girdled  Lizard 210 

Water  Monitor 283 

Waterberg  Dragon  Lizard 208 

Waterberg  Dwarf  Gecko 124 

Waterberg  Flat  Lizard 220 

Waterberg  Girdled  Lizard 208 

Waterberg  Quill-snouted  Snake 355 

Weber’s  Gecko 143 

Weber’s  Thick-toed  Gecko 143 

Wedge-snouted  Desert  Lizard 163 

Western  Cape  Gecko 133 

Western  Cape  Thick-toed  Gecko 133 

Western  Dwarf  Burrowing  Skink 273 

Western  Dwarf  Chameleon 293 

Western  Dwarf  Girdled  Lizard 190 

Western  Ground  Agama 303 

Western  Natal  Green  Snake 418 

Western  Rock  Skink 267 

Western  Round-headed  Worm  Lizard 150 

Western  Sand  Snake 379 

Western  Sandveld  Lizard 171 

Western  Stripe-bellied  Sand  Snake 379 

Western  Thread  Snake 326 

Western  Three-striped  Skink 263 

Western  Whip  Snake 379 

Western  Worm  Snake 326 

Western  Yellow-bellied  Sand  Snake 379 

White-bellied  Dwarf  Burrowing  Skink 277 

White-throated  Monitor 283 

Wilhelm’s  Flat  Lizard 219 

Wolkberg  Dwarf  Chameleon 298 

Woodbush  Flat  Gecko 95 

Woodbush  Legless  Skink 251 

Yellow-bellied  Hinged  Terrapin 55 

Yellow-bellied  House  Snake 364 

Yellow-bellied  Sea  Snake 407 

Yellow-bellied  Snake 364 

Yellow-throated  Plated  Lizard 228 

Zambezi  Beaked  Blind  Snake 313 

Zambezi  Garter  Snake 399 

Zambezi  Giant  Blind  Snake 313 

Zimbabwe  Flat  Gecko 218 

Zimbabwe  Flat  Lizard 99 

Zululand  Dwarf  Burrowing  Skink 270 

Zululand  Dwarf  Chameleon 292 
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Summary  of  the  Red  List  Criteria 
(Reproduced  courtesy  of  IUCN,  from  IUCN  2012a) 

Summary  of  the  five  criteria  (A-E)  used  to  evaluate  if  a taxon  belongs  in  an  IUCN  Red  List  threatened  category  (Critically 
Endangered,  Endangered  or  Vulnerable)1 


A.  Population  size  reduction.  Population  reduction  (measured  over  the  longer  of  10  years  or  3 generations)  based  on  any  of  A1  to  A4 


Critically  Endangered  j Endangere 

d Vulnerable 

A1 

> 90% 

> 70% 

> 50% 

A2,  A3  & A4  > 80% 

>50% 

> 30% 

Al 

Population  reduction  observed,  estimated,  inferred,  or  suspected  in  the  past  "\ 
where  the  causes  of  the  reduction  are  clearly  reversible  AND  understood  AND 
have  ceased. 

(a)  direct  observation  E except  A3] 

(b)  an  index  of  abundance  ap- 
propriate to  the  taxon 

A2 

Population  reduction  observed,  estimated,  Inferred,  or  suspected  in  the  past 
where  the  causes  of  reduction  may  not  have  ceased  OR  may  not  be  understood 
OR  may  not  be  reversible. 

based  on 
y any  of  the 

(c)  a decline  in  area  of  occupancy 
(AOO),  extent  of  occurrence  (EOO) 
and/or  habitat  quality 

A3 

Population  reduction  projected,  inferred  or  suspected  to  be  met  in  the  future 
(up  to  a maximum  of  100  years),  [(a)  cannot  be  used  for  A3] 

f following: 

(d)  actual  or  potential  levels  of 
exploitation 

A4 

An  observed,  estimated,  inferred,  projected  or  suspected  population  reduc- 
tion where  the  time  period  must  include  both  the  past  and  the  future  (up  to  a 
max.  of  100  years  in  future),  and  where  the  causes  of  reduction  may  not  have 

(e)  effects  of  introduced  taxa,  hy- 
bridization, pathogens,  pollutants, 
competitors  or  parasites 

ceased  OR  may  not  be  understood  OR  may  not  be  reversible.  J 


B.  Geographic  range  in  the  form  of  either  B1  (extent  of  occurrence]  AND/OR  B2  (area  of  occupancy) 

Critically  Endangered 

Endangered 

Vulnerable 

Bl.  Extent  of  occurrence  (EOO) 

< 100  km2 

< 5 000  km2 

< 20  000  km2 

B 2.  Area  of  occupancy  (AOO) 

< 10  km2 

< 500  km2 

< 2 000  km2 

AND  at  least  2 of  the  following  3 conditions: 

(a)  Severely  fragmented  OR  Number  of  locations 

= 1 

< 5 

< 10 

(b)  Continuing  decline  observed,  estimated,  inferred  or  projected  in  any  of:  (i)  extent  of  occurrence;  (ii)  area  of  occupancy;  (iii)  area,  extent  and/ 
or  quality  of  habitat;  (iv)  number  of  locations  or  subpopulations;  (v)  number  of  mature  individuals 

(c)  Extreme  fluctuations  in  any  of:  (i)  extent  of  occurrence;  (ii)  area  of  occupancy;  (iii)  number  of  locations  or  subpopulations;  (iv)  number  of 
mature  individuals 


C.  Small  population  size  and  decline 

Critically  Endangered 

< 250 

25%  in  3 years  or 
1 generation 
(whichever  is  longer) 


<;  50 
90-100% 


Number  of  mature  individuals 
AND  at  least  one  of  Cl  or  C2: 

CL  An  observed,  estimated  or  projected  continuing  decline  of  at 
least  (up  to  a max.  of  100  years  in  future): 

C2.  An  observed,  estimated,  projected  or  inferred  continuing  de- 
cline AND  at  least  1 of  the  following  3 conditions: 

(a)  (i)  Number  of  mature  individuals  in  each  subpopulation: 

(ii)  % of  mature  individuals  in  one  subpopulation  = 

(b)  Extreme  fluctuations  in  the  number  of  mature  individuals 


<2  500 


Vulnerable 

< 10  000 


20%  in  5 years  or 
2 generations 
(whichever  is  longer) 


10%  in  10  years  or 
3 generations 
(whichever  is  longer) 


<;  250  £ 1 000 

95-100%  100% 


D.  Very  small  or  restricted  population 

Critically  Endangered  Endangered  Vulnerable 

D.  Number  of  mature  individuals 
D2.  Only  applies  to  the  VU  category 

Restricted  area  of  occupancy  or  number  of  locations  with  a plau- 
sible future  threat  that  could  drive  the  taxon  to  CR  or  EX  in  a very 
short  time. 

< 50  < 250  < 1 000 

D2.  typically: 

AOO  < 20  km2  or 
number  of  locations 
£ 5 

E,  Quantitative  analysis 

Critically  Endangered  j Endangered  Vulnerable 

Indicating  the  probability  of  extinction  in  the  wild  to  be: 

£ 50%  in  10  years  or  3 > 20%  in  20  years  > 10%  in  100  years 
generations,  whichever  or  5 generations, 
i s 1 onger  ( 1 00  yea r$  w h ic he ver  is  longer 

max.)  (100  years  max.) 

1 Use  of  this  summary  sheet  requires  full  understanding  of  the  IUCN  Red  List  Categories  and  Criteria,  and  Guidelines  for  Using  the  IUCN  Red 
List  Categories  and  Criteria.  Please  refer  to  both  documents  for  explanations  of  terms  and  concepts  used  here. 


This  Atlas  and  Red  List  details  the  outcomes  of  the  Southern  African  Reptile 
Conservation  Assessment  (SARCA),  the  most  thorough  reptile  assessment 
project  ever  conducted  in  Africa.  The  conservation  status  of  the  422 
recognised  species  and  subspecies  of  reptiles  of  South  Africa,  Lesotho  and 
Swaziland  was  evaluated  against  IUCN  guidelines,  based  on  detailed 
distribution  maps,  published  literature  and  the  collective  expertise  of  leading 
herpetologists.  Maps  were  based  on  records  from  museums,  conservation 
agencies,  published  literature,  targeted  fieldwork,  and  an  online  virtual 
museum. 

The  assessment  revealed  that  one-fifth  of  all  species  and  subspecies  are  of 
conservation  concern,  mainly  because  of  habitat  alteration.  Two  species  are 
now  extinct,  whereas  36  are  classified  as  threatened  (five  Critically 
Endangered,  10  Endangered  and  21  Vulnerable).  As  much  as  45%  of  the 
region's  421  indigenous  taxa  are  endemic,  including  most  taxa  of 
conservation  concern. 

This  important  publication  includes,  for  the  first  time,  colour  photographs  of 
all  snakes,  lizards,  tortoises,  terrapins,  turtles  and  crocodiles  of  the  region,  as 
well  as  detailed  maps  illustrating  their  ranges.  Accounts  for  each  taxon  also 
include  details  on  taxonomic  and  conservation  status,  habitat,  and  threats. 
Introductory  chapters  discuss  project  design,  data  management,  taxonomy, 
evolutionary  relationships,  conservation  status,  endemism,  threats,  and 
diversity  hotspots. 

The  Atlas  will  appeal  not  only  to  herpetologists,  but  also  to  other  biologists, 
naturalists,  conservation  planners  and  managers,  environmental  consul- 
tants, legislators,  and  members  of  the  public. 
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